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Of  the    Secretions, 


E  L  O  W  each  of  the  firft  falival 
Glands,  or  Parotides,  toward  the  ma- 
ftoid  Apophyfis,  is  fixed  a  fmall  one 
of  another  Kind,  differing  from  the 
former  in  Figure,  Colour,  excretory 
Du6l,  and  in  the  Fluid,  which  it  fecretes.  It  is 
round,  and  of  an  even  Surface,  without  Tu- 
bercles, and  it  is  the  fuperior  of  a  great  Number 
of  Glands  of  the  fame  Kind,  which  lie  partly 
IdcIow  the  Interftice  between  the  parotid  and 
maxillary  Glands  and  at  different  Diftances,  a- 
iong  the  internal  jugular  Vein,  all  the  Way  to 
the  inferior  Part  of  the  Neck.  We  obferve  among 
the  Glands  and  upon  this  Vein  a  great  Number  of 
tranfparent  Velfels,  with  an  Appearance  of  nume- 
rous  Valves.  The  Fluid  which  they  contain  is  trans- 
parent, a  little  mucilaginous,  and  is  called  Lympha, 
Thefe  Velfels  and  Glands  are  likewife  term- 
ed lymphatic.  The  Glands  are  not  all  equal-. 
ly  large,  our  equally  round,  fome  being  ob- 
thick,  flat,  fmall,  &c.  The  lymphatic 
Vol.  II.  A  '       Vcf- 
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lels  go  out  alternately  by  one  Extremity,  from 
one  Gland,  and  enter  by  the  other  Extremity 
into  fome  other  near  the  former,  and  both  as 
they  go  out  and  as  they  enter,  thefe  Extremities 
are  very  much  ramified.  The  Trunk  is,  common- 
ly fingle,  and  the  Valves  are  fo  difpofed,  as  that  the 
Fluid  contained  in  the  VelTel  can  only  run  toward 
the  Thorax,  but  cannot  return  to  the  Head. 

Thefe  Glands  and  Vefiels  are  found  in  many 
other  Parts  of  the  Body.  We  meet  with  them  not 
only  in  fcveral  Parts  of  the  Head,  but  alfo  in  many 
external  and  internal  Parts  of  the  Thorax,  Abdo- 
men, and  both  Extremities.  They  accompany  the 
maxillary  falival  Glands,  as  well  as  the  Parotides ; 
and  there  are  feveral  fpread  on  the  lateral  and  po- 
ftcrior  Sides  of  the  Neck,  in  theMembrana  Adipofa, 
near  the  Mufcles. 

In  the  Cavity  of  the  Thorax  the  lymphatic 
Glands  are  fituated  at  different  Diflances  on  one  Side 
and  behind  the  Oefophagus,  efpecially  at  the  Place 
which  is  even  with  the  fifth  dorfal  Vertebra.  I 
have  found  fome  on  the  anterior  Portion  of  the 
Diaphragm  on  one  Side  of  the  Mediaftinum;  and 
there  are  others  round  the  Bafis  of  the  Heart,  in 
the  Fat  which  lies  there.  They  are  to  be  met  with 
likewife  in  the  Subflance  of  the  Membrana  Adi- 
pofa which  covers  the  Thorax,  near  the  inner  Sur- 
face, efpecially  about  the  Clavicles,  and  in  the  cel- 
lular Interftices  of  the  Mufcles  which  lie  on  the 
Thorax. 

In  the  Caviry  of  the  Abdomen  thefe  Glands  are 
very  numerous,  and  particularly  round  the  fuperi- 
or  Orifice,  and  on  the  two  Curvatures  of  the  Sto- 
mach ;  on  the  Capfula  of  the  Sinus  of  the  Vena 
Portas ;  on  the  celhilar  Ligament  of  the  Veficula 
Fellis  ;  near  the  Beginning  of  the  Ductus  Cyllicus ; 
at  the  Adhefions  of  the  Omentum  to  the  Spleen, 
^  and 
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and  to  the  Colon  ;  through  the  whole  Extent  of 
the  Mefentery ;  at  the  Adhefions  of  the  Mefo-colon ; 
behind  the  Adhefions  of  thefe  two  Membranes  to 
the  Vertebra  of  the  Loins ;  near  the  Bifurcation 
of  the  Aorta  ;  and  along  the  Ihac  VelTels*.  There 
are  hkewife  other  fuch  Glands  on  theOutlide  of  the 
Abdomen,  in  the  Subftance,  and  toward  the  In- 
fide  of  the  Membrana  Adipofa. 

In  the  fuperior  Extremities  of  the  Body,  thefe 
Glands  lie  chiefly  under  the  Articulation  of  the  Os 
Humeri  with  the  Scapula,  in  the  Cavity  of  the 
Axilla.  The  moft  confiderable  lymphatic  Glands 
in  the  inferior  Extremity  are  toward  the  lower  Part 
of  the  Inguina,  commonly  called  the  inguinal 
Glands,  to  which  the  Fafcia  Lata  or  Crural  Apo- 
neurofis  gives  a  Kind  of  double  Capfuia,  which 
makes  fome  of  them  lie  very  near  the  Skin,  and  the 
reft  at  a  greater  Diftance  from  it-f. 

There  are  three  Sorts  of  VefTels  that  now  go  by 
the  Name  of  Lymphatics,  whereas  formerly  that 
Word  was  ufed  only  to  fignify  the  tranfparent  Vef. 


*  If  we  tie  aPipe  into  the  Subftance  of  the  iliac  lymphatic  Glands, 
and  fecure  the  Orifice  of  the  thoracic  Duft  near  the  left  fubclavian. 
Vein  and  pour  Quickfilver  into  the  Pipe,  we  fill  not  only  the  firft  and 
fecond  lateral  Veins  with  all  the  Glands  of  the  Meflentery,  but  like- 
wife  find  fometimes  a  fine  fluid  InjeiSlion  will  fucceed,  as  I  did  about 
fix  Years  ago  in  a  Child  about  three  Years  old. 

■f  As  all  thefe  lymphatic  Glands  differ  mOre  in  Situation,  than  Iri 
Size  or  Figm'e,  they  are  commonly  enumerated  and  denominated 
from  the  Places  already  mentioned,  where  they  lie  in  the  following 
Order.  Glandule  Parotides  LYMPHATiciE,  Glandul^^Max- 
iLLAREs  Lymphatic^^,    Glandul^  Jugulares,  Glandul.® 

CeRVICALESj    GLANDULi^  OcCIPITALES,    GlANDUL^  ClaVICU- 

1  ares,  Gl  a NDULiEAxiLL ARES,  Glandule  Thoracic^,  Gla-n.. 

DULiE    OESOPHAGiE^,   GlANDUL^E    MeDIASTIN^^     GlANDUL^ 

Cardiacs,  Glandul^'e  Ventrales,  Extern.^,  Internte, 
Glandule  SroMACHiciE,  Glandxjl^  Hepatic^,  Glandu^ 
hJE  Cystica,  Glandule  Epiploic^:,  Glandul/e  Mesente- 
ric^, Glandule  Lumbares,  Glandul.^  Iliacej  Glandule 
Incuinales,  Glandul/e  Crurales,  &rc, 

■A  2  fels 
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fels  already  mentioned,  which  accompany  the  lym^-' 
phatic  Glands.  The  original  Sources  of  thefe 
Veflels  are  very  difficult  to  be  found  out ;  and 
even  their  Diftribution  through  the  Body  has  not 
been  fufficiently  traced  to  enable  us  to  defcribe 
them  particularly  in  this  Treatife,  and  therefore  I 
mud  refcrve  that  for  the  Subject  of  another.  As 
to  their  Termination,  we  are  fure  that  for  the  molt 
Part  they  end  in  the  Du6lus  Thoracicus. 

Befides  thefe  Veflels  which  accompany  ths  Glands, 
there  are  others  of  the  fame  Strufture  found  on 
the  feveral  Vifcera,  where  no  lymphatic  Glands 
have  hitherto  been  difcovered.  We  meet  with 
them  in  very  great  Numbers  in  the  external  Mem- 
brane of  the  Liver,  and  in  the  Duplicature  of  the 
fuperior  membranous  Ligament  of  this  Vifcus, 
as  fhall  be  obferved.  Several  Difcoveries  have 
been  made  about  thefe  Veflels  in  Brutes,  which  I 
here  pafs  over  in  Silence,  the  fole  Defign  of  this 
Lefture  being  to  defcribe  thofe  of  the  human 
Body. 

The  third  Sort  of  Veflels  termed  Lymphatics, 
are  the  fmall  Arteries  and  Veins  which  in  the  natu- 
ral State,  tranfmit  only  the  ferous  Part  of  the 
Blood.  Thefe  Vefl^els  difl^er  from  thofe  of  the  firfl: 
in  the  Smalnefs  of  their  Diameter,  and  in  their 
Stru6lure  and  Situation.  All  thefe  little  Arteries 
and  Veins  are  uniform,  extremely  narrow,  and 
though  their  Sides  are  not  thinner  than  thofe  of 
the  valvular  Lymphatics,  yet  their  Diameters  are 
generally  lefs.  The  other  Lymphatics  are  full  of 
Valves,  and  very  thin,  but  they  are  not  narrow  in 
Proportion.  The  arterial  and  venal  Lymphatics 
are  lound  on  the  Parts  which  are  naturally  white, 
as  on  the  Skin,  the  White  of  the  Eye,  dec.  and 
their  Origins  are  eafily  difcoverable  i  but  the  val- 
vular 
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vular  Lymphatics  are  confined  to  the  internal 
Parts  of  the  Body,  and  are  found  on  Parts  of  all 
Colours  that  are  in  the  Body,  and  we  cannot  eafily 
trace  them  to  their  original  Sources*. 

The  Clafies  or  Tribes  of  Humours,  which,  be- 
ing depofited  or  flrained  off  from  the  Blood  into 
other  Veflels,  are  faid  to  be  fecerned  or  fecreted, 
feem  reducible  to  four  ;  of  which  the  firft  includes 
all  the  vifcid  and  lymphatic  Juices,  which,  by  Fire 
or  Alcohol  Vini,  turn  into  a  hard  Coagulum,  al- 
though generally  in  the  living  Animal,  they  are 
capable  of  flying  off  in  Form  of  a  Vapour,  and  af- 
ter Death  are  within  the  fame  Veffels  compadled  in- 
to a  gelatinous  Thicknefs.  To  this  Clafs  belong 
the  vapourous  Juices  of  the  Ventricles  of  theBrain, 
of  the  Pericardium,  Pleura,  Peritoneum,  vaginal 
Tunic  of  the  Tefticle,  of  the  Amnios,  Joints,  and 
probably  of  the  Womb,  with  the  Juice  of  the  Sto- 
mach and  Inteftines,  of  the  renal  Capfules,  and 
laftly  the  Lymph  itfelf  commonly  known  and 
called  by  that  Name. 

The  fecond  Clafs  is  of  thofe  Juices,  which  are 
fome  of  them  exhalable  like  the  former,  but  being 
more  fimple  and  aqueous,  are  neither  to  be  coagu- 
lated by  Fire,  nor  by  rectified  Spirits  of  Wine ; 
and  others  of  which  do  not  exhale,  but  being  depo* 
fited  in  their  refpedive  excretory  Duds,  are  expel- 
led by  Ibme  common  Outlet,  proper  to  a  Part  of 


*  I  think  it  very  proper  that  the  ancient  Dividon  of  Glands  into 
conglobate  and  conglomerate  Ihould  be  retained.  Under  the  lirft 
Kind  I  include  the  lymphatic  Glands  alone,  and  all  the  other  Glands 
ct  the  Body  under  the  fecond  ;  and  thefe  again  may  be  fubdivided 
into  fimple  and  compound.  I  muft  be  obliged  to  refer  what  ftill 
remains  to  be  faid  concerning  the  internal  Sti-u6lure  of  Glands  and 
glandular  Bodies  to  a  particluar  Differtation,  which  is  defigned  to 
contain  an  Anfwer  to  Helvetius's Letter  publifhed  at  the  End  of 
his  Jate  Performance  concerning  the  Pulmonary  Blood.  Winslovv. 

A  3  fom^ 
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fome  Gland.  To  the  former  of  this  Clafs  belong 
the  perfpirable  Matter  of  Sanctorius,  and  pro- 
bably the  internal  perfpirable  Matter  of  the  Epi- 
thelium and  cellular  Subilance,  with  Part  of  the 
Tears  and  watery  Humours  of  the  Eye.  To  the 
latter  of  this  Clafs  belong  the  remaining  Part  of 
the  Tears,  the  Saliva  and  pancreatic  Juice,  that 
of  the  renal  Capfules,  and  the  Urine.  The 
Sweat  feems  to  be  a  A4ixture  of  the  perfpirable 
Matter,  and  fubcutaneous  Oil. 

The  third  Clafs  differing  from  both  the  preced- 
ing, includes  the  vifcid  fluggifh  or  filamentous 
Juices  ;  but  fuch  as  are  of  a  watery  Difpofition  and 
not  congealable  into  a  Jelly,  but  hardening  into  a 
Crufl-like,  or  fcaly  Subftance,  by  exhaling  their 
Water.  Of  this  Sort  are  all  the  Kinds  of  Mucus 
in  the  human  Body,  fpread  through  all  the  inter- 
nal Paffages  for  Air,  Aliments,  or  Urine,  the  Ca- 
vities of  the  genital  Parts,  Liquor  of  the  Proftates 
and  Semen,  to  which  add  the  black  Humour  of 
the  Uvea  in  the  Eye. 

The  fourth  and  lad  Clafs  is  that  of  the  inflam- 
mable Juices,  which,  at  their  firft  Formation,  are 
indeed  thin  and  watery,  but,  by  Time,  flagnating 
and  exhaling  their  more  watery  Parts,  become  a 
thick,  oily,  inflammableLiniment  often  very  bitter. 
To  this  Clafs,  we  refer  the  Bile,  Ear-wax,  febace- 
pus  and  oily  Liniment  of  the  Skin,  the  Marrow, 
and  all  the  Fat  of  whatever  Confiftence  or  in 
whatever  Part  feated  throughout  the  human  Body 
and  the  Milk  itielf,  fo  far  as  it  is  butyraceous  and 
inflammable. 

Thofe  who  confider,  that  in  the  Blood  are  found 

a  coagulating  Serum,  an  exhaling  Water,  a  Sort 

'of  vifcid  Mucus,  and  lafl:Iy,  a  thick  and  thin  Oil, 

may  thence  begin  to  perceive  the  Poflibility  of  a 

Separation 
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Separation  to  be  made  from  the  Blood  of  all  the 
foresoine  Claffes  of  Humours  :  in  as  much  as  we 
thus  fee  their  conftituent  Principles  are  already  in 
theMafs  of  Blood  itfelf.  But  in  v»'hat  Manner  it 
is  brought  about,  that  Oil  is  feparated  from  the 
BIcod  in  one  Part,  an  aqueous  Liquor  in  another, 
or  a  gummy  Mucus  in  a  third,  is  a  Tafk  that  ftili 
remains  to  be  explained,  and  requires  a  previous 
Knov/ledge  of  the  fecretory  Organs  themfelves. 

The  albuminous  or  hardening  Juices  are  feparat- 
ed almofl  every  where  from  the  Arteries  themfelves, 
into  continuous  excretory  Canals,  v/ithout  any  in- 
termediate Organ  or  Machine  betwixt  them.  The 
Proof  of  this  we  have  from  Injections  of  Fifh-glue, 
Water,  and  thin  Oils,  which  very  readily  pafs  the 
red  Arteries,  and  are  poured  out  like  unto  Sweat  into 
all  the  Cavities  of  the  Body,  in  which  we  naturally 
find  the  faid  ferous  Vapours  in  Form  of  a  coagula- 
ble  Water,  nor  do  the  Injedions  in  this  Courfe 
meet  with  any  intermediate  Obftrudions  from  any 
hollow  Cavities  and  Cells.  Finally,  the  Blood  it- 
felf, being  fo  readily  poured  out  into  mod  of 
thefe  Cavities,  without  any  permanent  Damage, 
when  its  Courfe  is  either  much  obflruded,  retarded, 
or  urged  with  a  greater  Impetus  through  the  Ar- 
teries, ihows  plainly  that  there  is  a  fhort  and  open 
Way  betwixt  the  red  Blood  Veifels  and  thofe  excre- 
tory Duels ;  (whence  the  yellow  Serum  differs  not 
much  from  the  Cruor.) 

Among  thefe  Juices  we  reckon  the  venal  Lymph, 
mentioned  before,  which  palTes  through  the  valvu- 
lar pellucid  Veifels  to  the  thoracic  Duel.  For  this 
feemsto  be  drawn  off  immediately  from  the  Arte- 
ries, if  we  give  any  Credit  to  the  numerous  Ex- 
periments of  great  Anatomifts,  which  fhow  that; 
the  red  Blood,  Mercury,  and  other  Li(|uors  pafs 
A  4  from 
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from  the  fanguineons  Arteries  dire(5lly  Into  the 
valvular  lymphatic  Veins  themfelves.  The  Credit, 
both  of  this  Fa6t  and  the  Experiments,  is  alfo 
further  confirmed  by  the  Mixture  of  Rednefs  and 
Yellownefs,  often  obfervable  in  the  Lymph  itfelf ; 
and  which,  by  the  Microfcope,  is  aDemonftration 
of  the  red  fanguineous,  and  yellow  ferous  Globules, 
which  pafs  and  float  in  the  Lymph. 

It  muft  not  indeed  be  denied,  that  thefe  lym- 
phatic VeiTels  have  a  fort  of  peculiar  Glands  to 
■themfelves,  into  which  the  faid  Lymphatics  de- 
pofit  their  contained  Juice,  and  then  convey  it  a- 
way  from  it  again.  jBut  then  the  lymphatic  Vef- 
fels  do  not  arife  in  thefe  Glands,  with  which  they 
only  communicate  in  their  Paffage.  For,  they 
arife  vifibly  enough  upon  the  Surface  of  the  Lungs, 
Liver,  and  Inteflines,  and  run  on  for  a  confiderable 
Length  before  they  enter  thofe  Glands. 

Thefe  Glands  then  feem  to  contribute  fomethinor 
peculiar  to  the  Lymph  and  Chyle  in  their  Courfe, 
more  than  has  hitherto  been  well  difcovered.  The 
Structure  of  them  here  follows.  They  appear,  as 
they  are  called,  conglobate,  or  of  an  oblong.  Olive- 
like Figure,  fometimes  folitary,  but  often  in  Cluf- 
ters,  and  loofely  invefted  in  the  cellular  Sub- 
fiance,  in  which  they  enjoy  a  Sort  of  free  Liberty, 
or  floating  Motion,  in  mofl:  of  the  internal  Parts 
gf  the  human  Body,  and  in  many  of  the  exter- 
nal Parts.  Among  the  latter  we  may  reckon  thofe 
which,  ariflng  in  the  Face  and  fuperior  Part  of  the 
parotid  Gland,  and  Angle  of  the  inferior  Maxilla, 
iqefcend  along  the  Side  of  the  Neck  with  the  jugu- 
lar Vein  -,  thence  dividing  as  it  were,  or  receivins: 
aColledlion  of  Glands  trom  the  Arm,  they  pafs  on 
jn  adire<ft  Courfe  with  the  fubclavian  Vein  to  the 
Arm-pit,  where  they  are  mofl:  numerous.  Some 
again  a;"e  extended  as  far  as  the  Flexure  of  the 

Cubitus 
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Cubitus  itfelf  •,  but  none  appear  on  the  reft  of  the 
fuperior  Extremities,  nor  upon  all  the  Back. 

In  the  Thorax  they  defcend  in  great  Num- 
bers with  the  Trachea  Arteria,  and  along  the  Sides 
of  the  Pericardium,  others  defcend  anteriorly 
.upon  the  Vena  Cava  and  Pericardium  down  to 
the  Diaphragm.  The  Pofterior  Lymphatics  are 
many,  encompafTing  the  Trachea  Arteria  on  all 
Sides,  and  playing  round  its  Ramifications,  reach  to 
the  Extremities  of  the  Lungs,  while  thofe  in  the 
Pofterior  Mediaftinum  ride  over  the  Pericardium, 
and  with  the  thoracic  Dud  extend  to  the  Dia- 
phragm. 

In  the  Abdomen  laftly,  there  are  others  called 
the  lumbal  Lymphatics,  which  form  a  confidera- 
ble  CoUeftion  in  the  folding  of  the  Groin,  whence 
extending  along  with  the  great  Blood  VefTels  in 
the  Courfe  of  the  fartorius  Mufcles,  they  vanilh 
in  the  Ham  or  bending  of  the  Knee.  Other  Lym- 
phatics pafs  from  this  inguinal  Colleftion  into  the 
Pelvis,  and  continue  their  Courfe  upwards  through 
the  cellular  Subftance,  behind  the  Redlum,  and 
along  with  the  large  hypogaftric  VeiTels.  There 
arc  alfo  fmall  lymphatic  Glands  of  the  fame 
Kind,  with  their  refpeftiveAiTembl ages,  feated  in  the 
greater  and  lefler  Curvature  of  the  Stomach,  and 
the  Origin  of  the  great  and  little  Omentum,  at  the 
Entrance  of  the  Porta  into  the  Liver,  in  the  Courfe 
of  the  fplenic  Blood  Veflels  near  the  Spleen,  and 
laftly,  thro'  the  whiole  Extent  of  the  Mefentery 
and  Mefo-colon 

The  common  Fabric  of  thefe  lymphatic  Glan- 
dules is,  that  they  confift  of  ftrong,  external,  fmooth 
Membranes,  furnifhed  v/ith  many  red  Blood  Veffels  j 
within  which  is  a  foft  and  lax  cellular  Subftance, 
but  of  a  ftiort  Extent,  betwixt  the  Cells  of  which  run 
fiumberlefs  fmall  ianguineous  and  lymphatic  Vef- 
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fels.  As  for  any  Folliculus, or  Concavities,  mufcu- 
iar  Fibres,  or  duplicate  Membranes,  they  are  to 
me  unknown. 

That  thefe  Glandules  are  of  fome  Ufe  to  the 
Lymph  and  lymphatic  VefTels,  is  certain  enough, 
becaufe  we  fee  no  lafteal  or  lymphatic  VefTel  ever 
reaches  to  its  Infertion,  without  firft  diftributing 
its  Branches  thro'  one  of  thefe  Glands,  and  re- 
ceiving redudiory  Branches  thence.  The  chy- 
lous Juice  with  which  thefe  Glandules  are  filled  in 
Children  and  other  young  Animals,  and  tlie  Ink- 
like Juice  which  they  contain  in  the  Breafts  of  old 
People  prove  that  there  is  fomething  feparated 
from  the  Blood  in  thefe  Glands,  and  poured  into 
the  Lymph  and  Chyle,  v/hich  are  here  probably 
expelled  into  the  cellular  Spaces  of  the  Gland. 
Their  greater  Magnitude  and  more  perfect  Struc- 
ture in  the  younger  Animals,  with  the  flirinking 
and  Corruption  orDeflruftion  of  them  in  Adults, 
and  old  People,  perfuade  us,  that  tliis  their  Secre- 
tion is  more  perfed:ly  made  in  the  younger  Animals, 
and  that  it  perifhes  in  the  older.  And  no  Part  is 
oftener  fchirrous  than  thefe  •,  whence  it  is  not  pro- 
babie,  that  the  Lymph  is  in  them  accelerated. 
The  I'hymus  is  of  the  conglobate  Kind  of 
thefe  Glandules,  but  divided  into  Lobules  ;  there 
are  found  alfo  in  the  Groins,  Arm-pits,  and  other 
Parts,  conglobate  Glandules  of  this  Sort,  col- 
lecled  into  Clufters. 

Another  coagulating  Juice,  which  hardens  like- 
wife  by  mineral  Acids  and  Alcohol,  is  the  albumi- 
nousHumour  of  the  Joints,  which,  mixedwith  fome 
Fat  and  medullary  Oil,  makes  a  mod  loft  or  fmooth 
Liniment,  to  lubricate  the  Heads  of  the  Bones 
and  lelTen  the  Friction  of  the  Articulations.  For  the 
Separation  of  this  Liniment,  certain  conglomerate 
Glandules  of  a  peculiar  Fabric  are  alfigned,  which 
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3re  ufually  fo  placed  in  the  rough  Sinuofitles  of 
the  Joints,  that  they  fuffer  a  moderate  Compref- 
fure,  increafing  their  Difcharge,  v/ithout  bruifing 
by  the  Motion. 

Thefe  mucilaginous  Glandules  have  a  peculiar 
Fabric.  The  larger  of  them  reft  upon  the  Bones 
with  a  broad  Bafis,  from  whence'they  are  gradu- 
ally extenuated  or  acuminated  into  a  Ridge,  from, 
the  thinneft  Margin  in  which  they  depofit  their 
Juice  by  open  Duds.  They  have  a  good  deal  of 
Fat  intermixed,  and  are  manifeftly  compofed  of 
leffer  Bunches.  Others  ftill  fmaller  ire  fcattered 
about  the  vaginal  CapfuJes  of  the  Tendons,  and 
betwixt  the  dividing  Fibres  of  the  Tendons,  which 
laft  feem  to  be  almoft  of  the  N  acure  of  fin  'e  Glan- 
dules, turgid  v/ith  a  yellow  mucous  S  r-  t 

The  uncoagulable  Juices  of  the  f riv  tort  are 
fecreted  in  the  fame  Manner  v/ith  thofe  whicii  har- 
den, to  wit,  from  the  exhaling  Arteries,  which 
arife  from  the  red  fanguineous  Arteries,  witiiout 
any  intermediate  Follicle  or  Cavity  bet"-ixt  them. 
Thus  the  VeiTels,  vv^hich  pour  out  the  perfpirable 
Matter  through  the  Skin  and  lacrymal  Dudts  of 
the  firft  Sorts  fuffer  a  v>/atery  thin  gluey  Injedion 
to  tranfude  fo  readily  from  the  Arteries,  as  leaves 
no  Room  to  doubt  of  this  Truth.  (And  thefe  fe- 
cretory  Duds  have  alfo  a  confiderabie  Degree  of 
Irritability;  whence  by  any  Stimulus  or  Contadof 
acrid  Particles,  they  difcharge  more  Juice  in  a  given 
Time,  than  what  they  diftil  in  a  State  of  Flealth.) 

But  in  the  latter  falival  Kind,  of  that  Clafs,  the  Se- 
cretion is  made  by  Means  of  conglomerate  Glan- 
dules, which  the  Ancients  fo  called  from  their 
Clufter-like  Fabric,  and  efteemed  them  almoft  the 
only  proper  Glands.  Thefe  are  compofed  of 
roundilh  Lobules  or  Clufters  (fomewhatlike  thofe 
in  Punches  of  Grapes,  Currants,  Barberries,  &c.) 
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loofely  conjoined  together  into  large  Mafles  by  the 
yielding  cellular  Subftance,  which,  at  lad,  often 
forms  a  denfer  Tunic  or  Covering  to  the  whole, 
like  as  we  fee  in  the  parotid  and  maxillary 
Glandules.  Through  the  Interval,  betwixt  thefe 
glandular  Clufters  run  the  Arteries  and  Veins, 
which  are  here  large  or  confiderable  enough, 
but  moft  of  the  conglomerate  Glandules  fepa- 
rate  their  Juices  in  fuch  a  Manner,  from  the 
Blood,  and  from  thence  difcharge  it  fo,  that  each 
cluftery  Portion  fends  out  an  excretory  Du<5t, 
which,  joining  with  the  others  of  the  fame  Kind, 
form  larger  Trunks,  which  at  laft,  in  the  Manner 
of  a  Vein,  end  in  one  Canal,  which  conveys  the 
Humour  feparated  by  the  Gland,  to  the  Part  for 
which  it  is  defigned,  as  the  Cavity  of  the  Mouth, 
Inteftines,  Surface  of  the  Eyes,  &c.  There  are 
indeed,  fome  of  thefe  Glands  in  which  thefaid  ex- 
cretory Du(5ts  are  either  not  prefent,  or  at  leaft, 
not  yet  difcovered ;  as  we  obferre  in  the  thyroid 
Glandules,  thofe  called  Capful 35  Renales,  the  Thy- 
mus, and  the  pituitary  Glandules. 

The  Acini  or  Kernels  of  thefe  conglomerate 
Glands  are  each  of  them  circumfcribed  and  limited 
by  a  harder  Stratum  of  the  cellular  Subdance;  by 
which  Subftance  they  are  alfo  fubdivided  into  lefTer 
Aciniili,  as  is  evident  to  the  Eye  and  by  the  Mi- 
crofcope.  But  it  may  be  queftioned,  how  does 
this  Subdivifion  end,  whether  or  no  is  every 
fimple  Acinus  hollow  in  the  Middle,  that,  by 
receiving  the  Humour  tranfuding  from  the  Arte- 
ries into  the  Follicleor  Cell  it  may  be  fent  out  thence 
by  the  excretory  Dudt ;  whether  or  no  we  are  per- 
fuaded  to  believe  fuch  a  Fabric  obtains  from  the 
fmall  Shot-like  Stones  andHydatides  bred  in  thefe 
Glands,  with  the  round  Scirrhi  that  fometimes  fill 
the  Kidneys  ?  whether  in  this  Opinion  made  pro- 
bable 
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ijable  by  the  morbid  round  Concretions  formed  in 
the  Liver,  Spleen,  Kidneys,  Tefticles,  and  Cortex 
of  the  Brain  ?  or  from  the  Bunch- like  Divifion  or 
Appearance,  which  thofe  Vifcera  have  in  younger 
Animals?  whether  the  cellular Subftance  that  fur- 
rounds  the  extreme  Vafcules   in  all  Parts,  does 
not  communicate  by  open  Areola?,  orCells,  ina  fe- 
creted  Humour   is  poured   by  thefe  Glandules? 
In  fhort  none  of  thefe  Arguments   appear   true 
or  conclufive.     For   the  Acini,  which  are  found 
in  the  Vifcera  of  Animals,    are  component  Lo- 
bules  and   not   elementary  Parts,  but   are  large 
and   compounded   for  the  Conveniency   of  each 
Bead.     The  morbid  Concretions  are  almoft  all  of 
them  a  Sort  of  PlacentulcE,  and  take  up  their  Seat 
even  in  the  Limbs  themfelves  where  there  is  not 
the  ieaft  Room  to  fufpe<5l  any  Thing  of  the  glan- 
dular Fabric,  and  are  compofed,  as  to  their  Mat- 
ter, of  Oil,  Earth,  and  vapourous  Particles,  extra- 
vafated  into  fome  of  the  Inteftines  of  the  cellular 
Subftance,  where,  ftagnating  and  comprefTmg  the 
adjacent  Follicles,  they  form  to  themfelves  proper 
membranous  Tunics.   On  the  contrary,  the  watery 
and  fluid  Nature  of  the  Juice  fecreted   in  thefe 
Glands,  are  Arguments  that  it  meets  with  no  Ob- 
ftru6tion  in  the  Separation,  nor  Places  of  Stagna- 
tion in  its  Way.    For  ail  the  Juices,  which  reft  any 
Time  in  the  warm  Cavities  of  the  human  Body, 
which  are  full  of  abforbing  Veflels,  are  each  of 
them  more  or  lefs  infpiffated,  and  approach  either 
towards  a  Mucus  or  an  oleaginous   Difpofition. 
Moreover,  if  there  were  any  fuch  Arreftments,  ana- 
tomical Injedlions  would  meet  with  more  Difficulty 
in  pafTmg  from  the  Arteries  into  the  excretory  Duds 
of  thofe  Glands ;  which,  under  fuch  Circumftances^ 
would  be  impervious  to  thick  Injeftions,  and  thin 
ones  they  would  exhale  into  their  cellular  Fabric. 
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Yet  we  fee  that  the  fuperlative  Art  of  great  Ana- 
tomifts  has  not  only  conveyed  Injeclions,  but  even 
thick  ones  like  Wax^  diredtly  from  the  Arteries 
of  the  faUval  Glands,  Liver,  &c.  into  their  excre- 
tory Dufts,  and  this  without  filling  up  any  inter- 
mediate K.iot-like  Cavities,  which,  according  to 
the  foregoing  Hypothefis,  they  ought  to  exhibit. 

Therefore  the  Acini  of  thefe  Glandules  appear 
compofed  merely  of  Arteries  and  Veins  (which 
]afi  include  excretory  Duds)  divided  and  fub- 
divid?d,  parted  and  connected  by  the  Intervention 
of  a  good  deal  of  cellular  Subftance,  whofe  Stra- 
ta, growing  gradually  more  compaft  or  firm  as 
they  enlarge,  at  length  fhow  their  Contents  mould- 
ing into  a  fort'  of  globular  Nut- like  Figure.  In  the 
Belief  of  this,  we  are  confirmd  by  Analogy,  in  the 
Lobes  of  the  Lungs,  the  Lobules  of  the  Thymus, 
and  from  the  Strufture  of  Infefts,  but  more  efpe- 
cially  the  Fabric  of  the  Tefticle,  in  which  we 
plainly  fee  that  Lobules  are  formed  of  excretory 
Du(5ls,  connected  in  Fafciculi  by  a  very  foft 
cellular  Membrane.  But  they  feem  not  to  pour 
their  Juices  into  a  cellular  Fabric,  which  would 
intercept  or  make  difficult,  the  PalTage  to  an  ex- 
cretory Dud. 

Thin  watery  Juices,  neither  coaguI:.ting  nor 
wholly  evaporating,  are  likewife  in  other  Parts  ge- 
nerated without  the  Afiiftance  of  conglomerate  or 
kernelly  Glandules.  For  thus  the  Urine  is  depo- 
fited  from  the  red  and  fanguineous  Arteries  into 
membranous  Parts,  with  v/hichthey  are  iPianifeftiy 
continuous  and  form  an  eafy  Way,  admitting  Air, 
Water,  and  Mercury  to  pais  in  like  Manner.  And 
after  the  lame  Manner,  tho'  lefs  evidently,  the  nerv- 
ous Juice  feems  to  be  feparated  in  the  Brain. 

The  third  Clafs  of  mucous  Juices  are  indeed  al- 
moft  every  where  feparated  into,  anddifcharged  from 
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the  Sinus  of  hollow  Glands.  Thefe  true  Glands  or 
Follicles  have,  in  general,  fuch  a  Fabric  as  makes 
up  an  ample  Cavity,  every  Way  circumfcribed  by 
a  Membrane;  but  in  fuch  a  Manner,  that  the  Flefh 
itfelf  of  the  Part,  to  which  the  Gland  adheres,  is 
often  taken  for  another  clofe  Hemifphere  of  the 
Follicle.  The  faid  Cavity  or  Follicle  is  for  the  Ge- 
nerality round,  but  fometimes  it  is  oblong,  and 
obliquely  creeping  betwixt  the  adjacent  Parts,  as 
for  Example  in  the  Urethra  of  the  Male,  and  in 
the  Follicles  of  the  Fem.ale  Sinus. 

Into  thefe  FoUicles  or  Cells,  the  leafl  Arteries  (or 
the  vafcular  Flefh  furrounding  each  Crypta  or  Cell, 
and  compleating  its  Convexity)  open  by  produced 
Extremities  within  the  Cavity  of  each  Crypta,  in- 
to which  they  diftil  or  exhale  their  refpeAive  Juice, 
where,  being  retained  from  the  Narrownefs  of  the 
excretory  Du6ls,  the  more  watery  Parts  are  drawn 
up  by  the  abforbing  Veins,  which  correfpond  to, 
and  refemble  the  exhaling  Arteries,  and  thus  the 
follicular  or  cryptal  Juices  receive  a  confiderable 
Degree  of  Thicknefs.  The  Truth  of  this  we  are 
taught  from  the  Strufture  of  the  fimple  Follicles, 
obfervable  in  the  Tongue,  in  which  both  the  im- 
porting arterial  Duds  or  Pores,  and  likewife  the 
excretory  Orifice,  are  vifible  to  the  Eye;  and  from 
the  VelTel- like Tubuli  lining  the  Stomach  of  Birds, 
Quadrupedes  ;  and  Mankind  in  each  of  which  an 
importing  fmall  Artery,  a  reduflory  Vein,  and  an 
excretory  Canal,  appears  to  open  pendulous  in  the 
Cavity ;  and  laflly,  from  Inje6bions,  which  dif- 
charge  a  colourlefs  Wax  into  the  fimple  Glands. 

W^hether  the  mucous  Cavity  of  fuch  a  Glandule 
be  long  or  round,  it  has  always  an  excretory  Duft, 
which,  for  the  mod  part,  is  none  of  the  leaft ; 
altho'  in  the  round  mucous  Glandules,  the  dif- 
charging  Dud  or  Orifice  be  kik,  in  Refped  to  the 
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referving  Cavity,  than  in  others.  This  dilcharg-- 
ing  Orifice  often  opens  into  the  common  large  Ca- 
vity, into  which  the  Mucus  is  to  be  poured,  with- 
out any  intermediate  Du6l,  for  thus  it  is  in  the 
Back  of  the  Tongue,  and  in  the  fimple  Glands  of 
the  Stomach  and  Inteftines,  where  they  have  been 
demonftrated  Cryptse  or  Cells  by  Ruysch.  The  Si- 
nufes  have  often  the  like  Fabric,  opening  without  an 
intervening  Dudl,  as  in  the  Urethra  of  the  Male. 

Another  Kind  of  thefe  mucous  Glandules  are 
thofe  which  we  commonly  call  conglutinated  ; 
where  mxany  fimple  Follicles  are  folded  up  together 
in  one  common  Covering,  and  open  with  their 
gaping  Orifices  into  one  common  Sinus,  without 
forming  any  true  excretory  Duft.  This  Fabric 
we  cbferve  in  the  Tonfils. 

Other  fimple  Glands  of  this  Clafs  have  an 
excretory  Dud:,  by  which  they  expel  their  Mu- 
cus, namely,  a  narrow,  membranous,  cylindric, 
fmall  VefTel,  opening  with  its  pofterior  Orifice  into 
the  Cavity  of  the  Glandule,  and  with  its  anterior 
Orifice  into  the  common  Cavity,  for  which  its  Mu- 
cus is  defigned.  Thefe  excretory  Du6l:s  are  of 
confiderable  Length  in  the  fubcutaneous  and  fe- 
baceous  Glands,  and  in  thofe  of  the  Palate  and 
"Wind- pipe.  In  feme  Parts  alfo,  the  Pore  or  Ori- 
fice, and  itsDuft,  are  more  eafily  demonfirable, 
than  the  Follicle  or  Body  of  the  Gland  itfelf  as  in 
the  Noitrils,  Larynx,  Rc(5lum,  &c. 

In  others  again,  an  Allemblage  of  thefe  Du6ls, 
arifing  each  from  its  refpeftive  Follicle,  run  to- 
gether into  one  like  the  Branches  of  a  Vein,  lb  as 
to  form  a  confiderable  excretory  Canal,  common 
to  a  Number  of  Follicles.  To  this  Kind  belong 
the  compound  mucous  Glands  of  the  Intellines, 
fome  of  the  larger  in  the  Cavity  of  the  Urethra, 
with  the  blind  or  impervious  Duct  or  Sinus  at  the 
I  Roo: 
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Root  of  the  Tongue,  to  which,  in  Brutes  and 
Birds,  add  the  Fringe-like  Tubuli  of  the  Stomach. 
The  Glands  of  this  Sort  may  be  called  fimpleones 
compounded  or  continuous  ;  but  where  they  lie 
only  contiguous  one  to  another,  they  may  be  call- 
ed fimple  aggregate  or  congregated  Glandules  -,  as 
are  thofe  of  the  Fauces,  Stomach,  Inteftines,  &c. 

The  inflammable  Juices  are  feparated  by  Organs 
differing  in  their  Fabric.  The  Fat  and  Marrow 
are  depofited  without  the  Intervention  of  Glands, 
from  the  fmall  Mouths  of  the  leaft  Arteries  into 
the  cellular  Coats  or  rather  Subftance  •,  and  the 
fame  Fat  again  efcapes  from  under  the  Skin  by 
fmall  Fores  or  Dudts,  without  the  Affiilance  of 
any  glandular  Follicles.  But  the  Ear-wax,  and 
the  waxen  or  fweaty  Liniment  of  the  Skin,  are  fe- 
parated by  Glands  of  divers  Kinds,  Moft  of  the 
febaceous  Glandules  are  vifible  enough,  with  an 
open  or  naked  Mouth  in  the  Skin,  that  leads 
immediately  into  the  Follicle,  without  any  Du(ft 
of  confiderable  Length,  as  vve  fee  in  the  external 
Ear,  Nofe,  Rings  about  the  Nipples,  in  the  fe- 
male Nymphas,  and  the  Valley  or  Grove  that  runs 
betwixt  them  and  the  external  Labia,  in  the  Clito- 
ris and  male  Glans  Prepuce.  Thefe  differ  but 
little  from  the  Crypta,  except  in  their  contained 
Matter,  which  they  feparate. 

There  arc  others  of  the  febaceous  Glands,  which 
have  an  excretory  Duft  of  a  confiderable  Length, 
like  moft  of  thofe  in  the  Skin,  which,  being  feat- 
cd  in  the  cellular  Subftance,  have  confequently  a 
Du6t  long  enough  to  perforate  the  Skin.  Thus 
we  fee,  it  is  in  the  Face  more  evidently,  where  the 
Length  of  the  Dud  is  often  to  be  meafured  by  the 
concreted  Maggot-like  Subftance  preffed  out,  that 
a  Follicle  or  Cell  lies  under  the  narrower  Pore. 
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There  are  flill  other  fcbaceous  Glands  of  the 
continuous  or  conglomerate  Kind,  in  which  many 
Crypto  by  fmall  Du6bs  meet  together  in  one  larger 
excretory  Duct.  Thus  in  the  Face,  in  feveral 
Places,  where  there  are  large  Pores  in  common 
to  a  Number  of  fubjacent  Cryptas.  And  of 
this  Kind  are  thofe  febaceous  Sinks  in  the  Eye- 
lids ;  and  thus  it  is  in  the  Organ  which  feparates 
the  febaceous  Perfume,  in  the  febaceous  Glan- 
dules of  the  Mufk-goat  of  America. 

The  Milk  being  a  Humour  of  its  own  particu- 
lar Kind,  formed  of  Oil  and  watery  Juices  inter- 
mixed, is  feparated  by  conglomerate  Glandules. 
Whether  the  Secretion  of  the  Bile  be  glandular, 
is  controverted  ;  but  there  are  many  Arguments 
to  perfuade  us,  that  the  Liver  is  a  mere  vafcular 
Fabric,  whence  the  Bile  diflils  immediately  from 
the  Extremities  of  the  Porta  into  the  Pori  Biliarli 
or  Origins  of  the  biliary  Dudls,  without  paffing  any 
Cells  or  Follicles  by  the  Way ;  and  in  this  we  are 
more  efpecially  confirmed  by  the  Ruyfchian  Art 
oflnjeftion,  in  which  the  Wax  pafTes  dire6lly  from 
the  Porta  into  the  biliary  Dufts,  without  exhibit- 
ing any  intermediate  Stoppages  •,  and  therefore 
we  fee  the  Milk  and  Bile  are  both  of  them  much 
thinner  and  more  watery  than  the  Fat,  or  the  fe- 
baceous Matter  which  thickens  in  Follicles. 

It  now  remains  for  us  to  inquire,  how  from  one 
common  Mafs  of  the  Blood,  the  fame  Variety  of 
peculiar  Juices  are  conftantly  feparated  each  in 
their  refpedive  Places,  fo  that  we  never  fee  Milk 
fecreted  in  the  Kidneys,  Bile  in  the  Thymus,  or 
Mucus  in  the  febaceous  Glands.  This  Problem, 
indeed  may  be  folved  by  one,  who  fhall  have  pre- 
viouily  acquired  a  thorough  Knowledge  of  the  in- 
trinfic  Fabric,  that  obtains  in  each  fecretory  Or- 
gan.    In  the  mean  Time,  we  fhall  here  propofe, 

what 
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what  has  been  hitherto  advanced  with  Certainty 
on  that  Subje6t  from  any  known  Principles,  whole 
Truth  we  are  convinced  of. 

And  firft,  the  Blood  itfelf,  from  whence  the 
Humour  is  to  be  fecreted,  undergoes  a  Sort  of 
hydraulic  Preparation  in  the  various  Parts,  by 
which  it  puts  on  fuch  a  Chara6ber  or  Difpofition, 
there  peculiar  to  itfelf,  that  more  Particles  of  a 
like  Nature  with  the  Humour  abound  in  that  Blood, 
which  Nature  intends  to  feparate  from  it.  In  the 
Liver,  the  venal  Blood,  with  a  very  flow  Motion, 
full  of  Oil,  and  full  of  the  fcmiputrid  Vapours  of 
the  Jnteftines.  At  the  Teflicles,  the  Blood  is 
brought  flowly  through  very  long,  ilender,  and  in- 
flefted  Canals,  arifing  at  very  fmall  Angles,  and 
pafling  out  at  the  Abdomen  through  a  cold  Tract 
under  the  Skin.  In  the  Carotids,  it  is  probable 
that  the  denfer  Parts  of  the  Blood  afcend,  while 
whatever  is  more  watery  defcends  into  the  Abdo- 
men and  to  the  Kidneys  :  Alfo  to  the  forming  of 
the  falival  Juice  of  the  Pancreas,  Liquors  of  the 
Stomach,  and  Inteftines. 

Another  Preparation  of  the  Blood  tov/ards  Se- 
cretion, is  from  its  Retardation  in  the  leafl  Veffels 
whereby  the  red  and  denfer  Parts  of  the  Blood  go 
on  by  themfelves  along  the  Axis  of  the  Canal, 
while  the  other  lighter  and  more  fluggifh  or  vifcid 
and  lefs  moving  Particles,  recede  to  the  lateral 
Opening  or  Branches,  fo  as  to  enter  the  fecretory 
Orifices,  which  pafs  out  from  the  Sides  of  the  faid 
Veffels. 

The  Paflages  of  thefe  fecretory  Orifices,  tho'  of 
diff'erent  Diameters,  are  yet  always  fmall  enough, 
in  their  healthy  and  natural  State,  to  refufe  the  red 
Blood.  Hence,  therefore,  we  may  conclude,  that, 
being  enlarged  by  an  increafed  Force  of  the 
Heart,  they  every  where  admit  of  a  good  deal  of 
a  2  the 
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the  red  Blood  from  the  fanguineous  Arteries,  which 
they  arife  from,  arrd  open  into  j  being  in  their  na- 
tural State  not  much  lefs  than  the  red  Globules. 
And  hence  the  fame  fecretory  Orifices  or  Du6ls, 
which  refufe  thick  Injedlions  of  Wax  or  Suet  do, 
neverthelefs,  generally  admit  thinner  Liquor  in- 
jected into  the  Arteries.  Therefore  this  is  the  firft 
and  moft  fimple  Mechanifm,  or  Machine  of  Se- 
cretion, viz.  that  the  Opening  of  the  excretory 
Du(5l  may  admit  only  fuch  Particles  as  have  their 
great  Diameter  lefs  than  the  Diameter  of  the  faid 
Opening.  From  this  Reafon  only,  it  is,  that  the 
yellow  Arteries  convey  off  a  pure  Liquor  from 
the  Blood,  and  that  the  uniferous  Duels  exclude 
both  the  red  Blood  and  coagulable  Serum.  But 
this  is  not  the  fole  Caufe,  fince  the  fame  Juices  are 
generated  by  large  as  by  fmall  Animals. 

Merely  by  this  Law,  (of  this  fecreting  Orifice) 
the  fecreted  Juices  may  be  of  many  different  Sorts : 
for  thofe,  whofe  Lights  or  tranfverfe  Sedtions  are 
the  leafl,  will  receive  only  the  thinneft  Juices,  as 
in  the  fmall  Veffels  of  the  Brain  -,  and  the  larger 
Duels  will  admit  Water  and  Jelly,  while  the  thick- 
eft  Fat  will  enter  the  largeft  of  all.  Moreover,  if 
aNumber  of  fecretory  Organs  are  formed  in  aSuc- 
ceffion  from  one  fecreting  Artery,  each  of  them 
having  large  Mouths  or  Du(5ls,  in  that  Cafe,  the 
leaft,  which  comes  out  from  the  faid  Artery,  will 
receive  only  the  thinneft  Juices.  But  if  thefe, 
which  are  firft  formed  in  Order  from  the  fecreting 
Artery,  have  fmaller  Du6ls,  than  the  laft  only 
will  receive  the  groffeft  Juices. 

From  hence  it  is,  that  the  Secretions,  which  are 
generally  made  immediately  from  fanguineous  Ar- 
teries, without  pafling  the  feveral  lateral  ones,  are 
all  of  grofs  Juices,  thick,  coagulable,  or  watery, 
as  the  Pat,  Urine,  Juice  of  the  Stomach  and  In- 
2  teftines. 
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teftines,  &c.  But  the  other  thinner  Juices  are  fe- 
creted  not  from  fanguineous,  but  from  fmaller 
pellucid  Arteries  arifmg  from  the  former.  To  the 
lecerning  Mouth,  therefore,  of  thefe  laft  not  only 
no  red  Blood,  but  no  Serum,  Far,  or  other  grofs 
Juices,  can  have  Admittance.  Thus  the  more  thin 
and  pure  Humours  are  feparated  of  confecjuence  ; 
as  for  Example,  in  the  Eyes,  Cortext  of  the 
Brain,  &c. 

Some  Share  of  the  Secretion  ought,  perhaps,  to 
be  allowed  to  the  Angle,  which  the  fecretory 
Branch  intercepts  with  its  Trunk.  For  it  is  eafily 
demonftrated,  that  at  right  and  retrograde  Angles, 
only  the  vifcid,  and  lluggifh  Juices  are  expelled  by 
the  ftronger  Force  of  the  denfer  Particles  which 
hold  on  their  Courfc  along  the  Middle  of  the  Ar- 
tery ;  whilft  the  Denfer  go  off  at  half  right  Angles. 
For  thofe  who  have  made  the  trueft  Obfervations 
on  living  Animals,  have  feen,  that  the  Velocity  of 
the  Blood  is  greateft  in  VefTels  of  the  acutefl  Angles, 
and  lefs  in  thofe  of  right  Angles.  That  the  Effed 
of  thefe  Angles  in  the  VefTels  is  confiderable,  with 
regard  to  the  Secretion,  we  are  perfuaded  from  the 
Strufture  in  feveral  Parts  of  the  Body,  fince  they 
form  different  Angles  in  different  Parts,  with  Re- 
fpeft  to  their  Trunks  ;  and  in  fome  Parts  com- 
pofe  Net-work.  For  the  fmall  Veffels  in  general 
refemble  the  Branchings  of  little  Trees  or  Shrubs, 
the  Trunks  and  Arms  of  them  every  way  fending 
out  fmaller  Branches,  but  in  different  Angles,  at 
fmall  Angles,  for  Inftance,  the  large  Inteftines, 
and  at  larger  Angles  in  the  fmaller  Inteftines. 
Thus  in  the  Spleen,  the  fmall  red  Arteries  arife 
thick  from  their  Trunks,  that  they  refemble  a 
WifK  or  Sprinkler  ;  in  the  Inteftines,  they  ;-efem- 
ble  Pencil  Brufhes,  vermicular  Arches  in  the  Kid- 
neys, Stars  in  the  Liver,  and  a  radiated  Circle  in 
a   3  the 


xxii  Of  the  Secretions. 

the  Uvea,  and  in  theTefticle,aLockof  Hair  curled 
up  into  a  Button.  But  we  defervedly  receive  it  as 
a  Rule,  that  the  Creator  never  made  this  Diverfity 
of  Fabric  without  its  proper  Ufe  and  Effects. 

And  the  Inflexions  of  the  fmaller  Veffels  greatly 
retard  the  Motion  of  the  Blood,  in  which,  there- 
fore, the  greater  Part  of  the  Force  received  from 
the  Heart,  is  evidently  fpent  in  changing  the  Fi- 
gure of  the  Veffels.  The  repeated  Inflexions, 
therefore,  of  the  fecretory  Arteries  increafe  the  Vif- 
cidity  of  the  Juice  by  delaying  the  Flux,  and  giv- 
ing the  Parts  more  Time  to  cohere  or  attrad  each 
other.  But  a  flrait  Courfe  of  the  Veffels  increafes 
the  Celerity  of  their  Fluid,  whence  a  copious  and 
eafy  Secretion  more  uniform  or  impure,  as  we  fee 
in  the  Urine. 

That  the  fmaller  Arteries  have  different  Degrees 
of  Denfity  or  Firmnefs,  there  is  no  Reafon  to  doubt ; 
fince  we  aftually  find  it  fo  by  Experiments  in  the 
larger  Branches.  But  the  denfer  the  capillary  Ar- 
teries, the  more  they  refift  the  light  and  flowly 
moving  Particles,  and  yield  only  to  the  more  denfe 
ones,  that  have  a  greater  Impetus. 

And,  laflily  the  Velocity  is  greatly  increafed, 
when  the  excretory  Du6t  arifes  a  good  deal  before 
the  Extremity  of  a  larger  arterial  Branch  that  ends 
v.'ith  a  ffiort  Courfe  •  and  is  equally  diminifhed, 
when  the  fniall  fecretory  Artery  runs  a  long  way 
capillary  and  cylindrical,  whereby  the  Blood  lofes 
the  greater  Part  of  its  Motion  in  Fridion.  Final- 
ly, from  whatever  Caufe  the  Diverfity  of  the 
Blood's  Motion  may  arife,  a  greater  Velocity  of  it 
caufes  the  ftcreted  Juices  to  be  more  denfe  or  heavy, 
more  grofs  and  un-unifoim  or  impure  ;  but  Slow- 
nefs  of  its  Motion  increafes  the  Attradion  and 
Vifcidity,  and  probably  renders  the  fecreted  Juice 
more  pure  and  homogeneous,  as  the  flmilar  Par- 
ticles, 
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tides,  thus  forted  andbrought  together,  can  better 
attraft  and  join  each  other  under  a  flow  Motion, 
lb  as  to  retain  the  larger  Canal  while  the  thinner 
Parts  go  off  by  the  lefTer  lateral  Branches.  From 
hence  it  is,  that  only  the  Impulfe  of  the  Heart 
being  too  much  increafed,  all  the  Secretions  are 
confufed. 

From  all  that  has  been  hitherto  advanced,  we 
may  now  begin  to  perceive,  that,  fince  the  Blood 
contains  Particles,  of  various  Kinds,  fome  fluggifh  or 
filamentary,  others  mucous,  others  coagulable; 
Ibme  again  very  fluid,  others  more  denfe  and  red, 
fome  glutinous,  fome  watery  and  thin, others  fat  and 
grofs :  Among  all  thefe  Particles,  thofe  which  are 
the  largefl;  and  mofl;  denfe,  as  the  red  and  yellow 
Globules  will  go  on  mofl:  towards  the  Axis  of  the 
VeflTel,  fo  as  to  pafs  on  in  a  continued  Courfe  from 
the  Artery  into  the  Trunk  of  the  fanguineous 
Vein. 

Thofe  Particles,  which  are  ramous,  grofs,  and 
fluggifli,  as  the  Fat,  mufl:  needs  go  off  laterally 
by  larger  Orifices  from  the  fanguineous  Artery,  by 
fhort  Duels  ;  for  long  ones  would  make  a  Stop  to 
ib  fluggiih  a  Juice  as  the  Fat  or  Oil.  Therefore 
we  fee,  that  the  Circumftances  or  Rhoenomena  of 
the  Adipofe  Secretion,  agree  with  thisDefcription. 
Such  Parts  as  are  coagulable,  but  fpecifically  hea- 
vier than  thofe  which  are  merely  watery  kept  fluid 
only  while  the  Powers  of  Life  are  in  Aftion  j  thefe 
pafs  off  laterally  from  the  fanguineous,  into  the 
pellucid  Arteries  lefs  than  the  red  Arteries,  with 
which  they  are  continuous  •,  whether  thefe  pellucid 
ones  are  continued  on  in  the  Nature  of  Trunks, 
fending  off  other  fmaller  Branches  like  the  leafl: 
Arteries ;  or  whether  they  exhale  their  Contents 
by  afhort  Extremiry. 
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Thin  watery  Juices  may  evidently  pafs  off  by 
any  VeiTels  continuous  with  the  fanguineous  ones 
or  the  lefler   ones  provided  they    be   only  fmall 
enough  to  refufe  the  groffer  Juices  :  And  this, 
whether  they  come  out  from  the  Sides  of  the  larger 
Arteries,  or  whether  by  a  long  continued  Courfe  ; 
and  fending  off  all  the  groffer  Juices  by  large  late- 
ral Branches,  they  at  length,  end  in  a  fmaller  pel- 
lucid Canal  inftead  of  a  Trunk,  like  that  which 
fupplies  the  clear  Contents  of  the  Eye.     To  the 
Produdtion  of  the  Juices,  the  more  fimple  Fabric 
is  fufficient :  Even  a  direft  Continuation  of  the  fe- 
cretory  Artery  itfelf  into  an  excretory  Du6l,  as  we 
fee  in  the  Urine.     Therefore  the  Ducts  and  Vef- 
fels  have  here  a  flrait  and  fimple  Courfe,  with  few 
or  no  Infledtions,  and  a  proportionable  Velocity  or 
Celerity,  as  yet  holds  in  the  Courfe  of  their  con- 
tained Juices. 

Such  Juices,  as  being  watery,  light,  mucous, 
and  vifcid  at  the  fame  Time,  are  confequently 
fluggifli  and  lefs  moveable  ;  thefe  may  be  eafily  fe- 
creted  by  fhort  narrow  Du6ls  of  a  lefs  Diameter 
than  to  admit  the  Fat,  and  appended  to  the  fangui- 
neous Arteries  -,  and  therefore,  it  is  evident,  thefe 
will  be  feparated  from  the  Blood  more  abundantly 
in  fome  Parts  of  the  Body  than  others,  namely 
where  the  Velocity,  received  from  the  Heart's  Im- 
pulfe,  is  lefs,  the  Flexures  of  the  Artery  more  fre- 
quent, and  where  the  Extent  of  the  capillary  fliall 
be  carried  to  a  greater  Length. 

"Whether  or  no  ought  we  to  afcribe  to  each  parti- 
cular Part  the  Ferments,  Pores,  fpecific  Weights, 
or  Filters,  which  determine  the  Nature  of  the 
Humour  to  be  a  generated  one,  who  admits  of 
thefe,  ought  to  confider  the  great  Difference  there 
is  in  one  and  the  fame  Juice,  feparated  in  the 
fame  Part  of  the  Body,  according  to  the  Differ- 
ence 
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ence  of  Age,Courfe  of  Life,  &c.  TheBilelnaFcetus 
is  generated  fweet,  the  Semen  thin  and  without 
Vermicules,  the  Milk  either  none,  or  very  watery, 
the  Urine  watery,  mucous,  and  infipid,  the  Ute- 
rine Mucus  very  white,  the  cutaneous  VefTels  full 
of  red  Juices,  the  lymphatic  or  watery  Juices  red- 
difh,  and  the  Fat  gelatinous.  By  the  fame  Or- 
gans, in  an  adult  Perfon,  the  Bile  feparated  is 
Iharp  or  acrid,  the  Semen  thick,  the  Milk  fweet 
or  oily,  the  Urine  yellow,  thin,  and  alkalefcent, 
the  Womb  difcharges  a  menftrual  Blood,  and  lym- 
phatic aqueous  Humors,  are  mcft  clear.  But 
even  in  the  adult  Perfon,  how  different  is  the 
Urine  -,  at  one  Time  watery,  at  another  thick  or 
conco6led,  in  a  Fever  high  coloured  and  heavier, 
.full  of  Salts  and  Oils.  The  PaOions  of  the  Mind, 
which  make  no  other  Change  in  the  Body  than  that 
of  Strictures  in  the  Nerves,  yet  wonderfully  change 
the  Face  of  the  Secretions,  and  expel  even  the 
Blood  and  Bile  thro'  the  Veflels  of  the  Skin.  Add 
to  this  the  frequent  Difturbance  of  the  Secretions, 
and  Changes  to  which  they  are  liable  from  flight 
Caufes  i  fo  that  only  an  increafed  Celerity  fhall 
caufe  feveral  different  Liquors  to  befecreted  by  one 
and  the  fame  Organ  •,  for  Serum  and  Blood  have 
been  known  to  pafs  into  almoft  all  the  Paffages  of 
the  fecreted  Juices,  into  thofe  of  the  Sweat,  Tears, 
Mucus  of  the  Noftrils  and  of  the  Womb,  and  in- 
to the  ladliferous,  feminai,  and  urinary  Duds,  as 
well  as  the  Fat.  A  true  Milk  has  been  feen  fepa- 
rated by  Glands  in  the  Thigh.  When  the  Urine 
has  been  excreted  by  its  natural  Courfe  through 
fome  Defeft  of  the  Kidneys,  Ureters,  or  Bladder, 
it  has  pafTed  by  the  Skin  exhaled  into  the  Ven- 
tricles of  the  Brain,  or  even  into  the  whole  cellular 
Fabric.  The perfDirable  Matter  of  Sanctorius, 
however  this  is  often  by  Cold  drove  through  the 
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Nofe  or  Kidneys,  or  by  the  fame  Caufe,  by  Fe?.r, 
or  by  Medicines,  isdepofited  through  the  excretory 
Vilh  of  the  Inteftines.  That  exhahng  vilcid  Juice, 
fecreted  by  the  fame  Organ  with  the  Fat,  from 
which  it  fo  muc^i  differs,  into  the  cellular  Sub- 
ftance,  is  difpofed,  takes  Place  of  the  Fat,  is  ab- 
forbed  and  alternates  again  with  the  fame,  &c. 
A  Salivation  fupplies  the  Place  of  the  Sanftorian 
or  cutaneous  Exhalation  externally,  and  of  the  cu- 
ticular  Exhalation  internally.  The  Bile  reabforb- 
ed  appears  evidently  flowing  in  the  Vefic-ls  of  the 
Eyes,  nor  does  there  appear  any  Thing  in  the  Fa- 
bric of  any  of  theVifcera  or  Glandules  that  can 
iix  or  maintain  the  Nature  of  the  fecerned  Fluid, 
but  that  a  greater  or  lefs  Velocity,  or  a  Stricture 
of  the  Nerves,  (hall  produce  differently  charged 
Juices  in  the  intire  Organs. 

It  now  remains  for  us  to  difcover,  how  the  Se- 
cretions, in  a  healthy  Perfon,  become  pure  or  uni- 
form. For  all  the  Juices,  that  have  been  lately 
fecreted,  (without  excepting  any,  even  the  Oil  or 
Fat  itfelf,)  have  a  great  many  watery  Particles  in- 
termixed ;  fo  that  none  of  the  thicker  watery  ones, 
how  then  do  the  Semen,  Bile,  Fat,  Mucus,  and  other 
thick  Juices  depofite  their  firff  watery  State,  and 
acquire  their  proper  vilcid  and  other  Qualities  ? 

For  this  End,  therefore.  Nature  has  framed 
Glands,  with  large  and  fmall  Follicles  or  Refervoirs, 
for  retaining  the  fecerned  Juices,  from  which 
the  watery  Parts  are  required  to  be  feparated,  to 
render  the  remaining  Part  more  oblong  and  vifcici. 
The  Mucus,  at  its  Hrft  Depolltion,  is  thin,  and 
watery  as  yet,  but  little  differing  from  the  perfpi- 
rable  Vapours  or  Tears,  in  which  State  it  diftils 
into  the  Cavities  of  the  Noflrils,  Trachea  Arteria, 
and  Inteftines,  This  is  not  continually  difcharging, 
b^caufe  the  excretory  Du(fi:j  being  fomctimes  lon^ 
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and  flender,  fo  retards  the  Juice  that  it  cannot  pafs 
out  by  the  Afiiftance  of  a  Preffure,  or  often,  per- 
haps, not  without  a  Sort  of  nervous  Sphindier  at  its 
Orifice,  be  from  the  irritating  Quantity  or  Acri- 
mony of  the  Juice  relaxed.  This  appears  from 
the  Morning  Difcharges  of  Mucus  by  blowing 
the  Nofe,  coughing  up  from  the  Lungs,  and  by 
fneezing  after  the  noclurnal  Stagnation.  In  the 
mean  Time  the  patuknt  Veins,  extended  into  the 
Cavity  of  the  Follicle,  abforb  the  more  aqueous 
Parts  from  the  thin  Mucus,  that  it  may  become 
thicker,  as  it  is  retained  longer,  but  if  by  the 
Force  of  fomc  Stimulus,  it  be  directly  difchsrged 
after  it  is  fecreted,  it  comes  out  thin  and  watery. 
Examples  of  this  we  have  in  the  Urethra,  in  the 
Noftrils,  and  in  the  Ear-Vv^ax  ;  as  alfo  the  Bile, 
which,  at  its  firft  Separation  in  the  Liver,  is  wa- 
tery, and  has  but  little  Yellownefs  or  Bitternefs. 
It  is  therefore,  retained  by  a  large  Follicle  or  Gail- 
Bladder,  and  there  digefted  or  exalted  by  the  vital 
Heat,  and  its  more  thin  or  watery  Portion  exhaled 
or  abforbed  by  the  Veins;  whence  the  Remainder 
becomjcs  more  thick,  bitter,  and  oily,  or  faponace- 
ous.  The  fame  Mechanifm  takes  Place  in  the  Se- 
men, which,  being  referved  in  thefeminai  Veficles, 
is  there  thickened,  as  to  be  very  vifcid  after  long 
Chaftityv  but  in  repeated  Venery  'tis  expelled  very 
fiuid.  In  fome  Places  Nature  has  made  this  Re- 
ceptacle two  or  three  times  ioided  together  in  one 
and  the  fame  Organ,  v/hen  her  Defign  was  to  form 
a  very  thick  Juice.  Thus  the  feminal  Paflage  is 
in  the  Cell  reticular,  in  the  End  of  the  Epididymus 
one  large  Canal,  ending  in  a  large  Veficle-,  whence 
the  Veffels  at  theTefiicie  are  narrow  and  fo  ag-ain 
are  the  Vas  Deferens  v/ith  the  profcatic  Duft. 

Hence  therefore,  are  never  any  Glandules  plac- 
ed in  a  Part,  but  for   the  Separation    of  a   vifcid 

Juice  i 
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Juice;  or  if  a  vifcid  Liquor  is  any  where  feparat- 
ed  from  the  Arteries,  without  a  glandular  or  fol- 
licular Fabric  intervening,  it  then  always  ftagnates 
in  fome  larger  Veficle  or  Cavity,  of  which  we  have 
Examples  in  the  Seed,  Bile,  Synovia  of  the  Joints, 
and  in  the  Fat. 

A  fecerned  Juice  may  be  likewife  changed  in  its 
Receptacle  by  Irritation  or  the  Aftufion  of  fome 
new  Liquor.  Thus  the  Semen  thickens  by  an  Af- 
tufion of  the  proflatic  Liquor,  the  Chyle  is  thin- 
ned by  Mixture  of  the  falival  and  pancreatic  Juice, 
and  that  which  diftils  from  the  Villi  of  the  Sto- 
mach and  Inteftines,  and  by  an  Affufion  of  the 
Bile  it  becomes  alcalefcent :  And  again  the  Syno- 
via or  Albumen  of  the  Joints  tempered  by  Fat 
and  medullary  Oil. 

But  the  great  Ufe  of  Follicles  and  Receptacles 
of  Glands  is  to  preferve  the  Juice,  of  whatever 
Kind  it  be,  for  thole  Tunics  in  which  it  is  mofl  ne- 
cefTary  to  be  employed  in  the  Adions  of  Life. 
Thus  the  Bile  is  referved  for  the  Time  of  Digeftion, 
the  Semen  for  due  and  lawful  Venery,  and  the 
Mucus  of  the  Nofe  is  accumulated  in  the  Night 
to  temperate  the  Force  of  refluent  Air  in  the 
Day. 

Therefore  as  Nature  has  in  this  Way  framed 
Machines,  by  which  the  Juices  are  retarded  in  the 
large  and  fmall  Follicles,  fo  fhe  has  made  others 
to  expel  them  at  fuch  convenient  Times,  to  fome 
Glands.  She  has  given  particular  Mufcles  f(ir  this 
Ufe,  as  in  the  Tefticles  of  Brutes,  the  urinary 
Bladder  and  the  Gall- Bladder,  or  eHe  fh('  has 
placed  other  mufcular  Machines  round  thrm,  which, 
by  acting  at  convenient  Times,  expel  the  coi. rain- 
ed Fluids,  as  for  Exnmple,in  the  mufcular  Fu  nc 
of  the  Stomach  and  Inteftines.  In  other  Parts 
ihe  has  added  contiguous  and  incumbent  Mufcles 
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to  promote  the  Difcharge,  as  in  the  Biventers  and 
Mufcles  of  the  lower  Maxilla,  or  el feflie  has  again 
joined  to  them  a  Kind  of  nervous  Irritability, 
which,  being  excited  to  Action  by  an  unavoidable 
Stimulus,  opens  the  fhut  PalTages  to  the  Milk, 
Seed,  Tears,  &c. 

The  feveral  particular  Juices,which  are  derived 
from  the  Blood  we  fnall  defcribe  more  accurately, 
under  their  refpeftive  Organs,  but  before  we  de- 
fcend  to  the  particular  Secretions,  it  was  necefTary 
for  us  to  fpeak  of  Secretion  in  general,  and  efpe- 
cially  of  that  univerfal  one,  which  is  made  of  nu- 
tritious Serum  or  Lymph  thro'  all  Parts  of  the 
Body ;  thus  we  may  next  proceed  to  the  Appofiti- 
on  or  Accretion  of  it  to  fupply  the  Deficiency  of 
fuch  Parts  as  are  daily  wafting  in  the  human  Body, 

Observation  s. 

The  Formation  of  the  Foetus  inUtero.  The  dif- 
ferent Fluids  being  formed  as  the  Animal  increafes, 
each  different  Fluid  as  it  is  generated,  finds  its 
Way  thro'  the  Pores  which  are  already  formed,  as 
in  the  Arteries  through  thofe  which  are  on  the 
Sides,  and  through  the  Glands,  as  they  fuccecd 
each  other  in  Generation;  and  this  v/ili  be  the 
fame,  whether  the  Gland  of  one  protraded  Tube 
or  of  Folliculi  or  Crypta?. 

Thus  then  thefe  Glands,  and  thefe  Pores,  having 
once  admitted  fuch  particular  Fluids  will  no  more 
fuffer  others  of  a  different  Nature  to  pafs  through, 
than  the  Paper  dipt  into  Oil  permits  Water,  or  that 
in  Water  permits  Oil  to  pafs  through  its  Pores. 

In  like  Manner,  in  the  Circulation  of  the  Blood, 
As  all  thefe  Particles  are  formed  by  the  Adion  of 
98  Degrees  of  Fire  operating  on  that  Fluid,  when- 
ever they  pafs  by  and  come  within  the  Sphere  of 
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Attradlion  of  thefe  Fluids  already  fecerned,  and 
continually  fecerning,  they  unite  with  them  in  the 
Pores  like  tvvo  or  more  Drops  of  Water  into  one  ; 
and  thus  the  Glands  continue  to  fecern  the  fame 
Fluid  as  long  as  the  Animal  continues  healthy,  and 
to  admit  no  other  ;  and  by  this  Method  it  feems  to 
be  that  all  the  Secretions  of  the  animal  Body  are 
performed  and  continued. 

However,  if,  through  Want  of  animal  Heat, 
proper  Diet,  or  Infection,  the  Nature  of  thofe 
Fluids  is  changed,  then  another,  the  next  in  Simi- 
litude, takes  Place,  as  in  Leuco-Phlegmatics,  pe- 
thechial  and  miliary  Fevers. 

From  this  Account,  fome  Reafon  may  be  align- 
ed why  fome  Men  can  never  be  made  fat,  that 
Fluid  having  never  been  fecerned  in  the  infant 
State  to  any  great  Degree,  there  have  been  no 
Pores  in  this  Body  accuftomed  to  let  it  pafs 
through  them  fufficient  to  make  any  Degree  of 
Fatnefs ;  for  this  Reafon  in  emaciated  States,  where 
the  Fat  is  exhaufted,  and  a  limpid  Humour  of 
another  Nature  has  pafied  through  the  Pores, 
where  the  Fat  went  before,  it  is  extremely  difficult 
to  reflorethe  Perfon  to  his  former  Plumpnefs  ;  the 
greater  Diffimularity  of  the  Fluids,  the  more  diffi- 
cult they  take  Place  of  each  other. 

Again,  in  Cafes  where  the  Bile  is  returned  into 
the  Blood,  we  fee  that  it  forces  itfelf  into  all  the 
lymphatic  Arteries,  as  into  thofe  of  the  White  of 
the  Eye,  and  tJrine  not  fecerned,  pafies  off  thro* 
the  Pores  of  the  Skin,  becaufe  thofe  Fluids  though 
fufficiently  diffimilar  to  the  native  and  natural  ones, 
originally  fecreted  in  the  Glands  fo  as  not  readily  to 
unite  with  them  in  the  Circulation  ;  yet,  upon  be- 
ing forced  back  into  the  Blood  in  an  over  Propor- 
tion, they  unite  and  go  olf  along  with  others,  as 
the  Urine  in  Perfpiration,  and  the  Bile  in  the  Urine. 
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LECTURE      L 
Of  the  Peritonaeum   and  Epiploon* 

F  T  E  R  the  Abdominal  Mufcles  are 
removed,  we  immediately  meet  v/ith 
a  Membrane  named  Peritonseiim, 
adhering  clofely  to  the  interior  Sur- 
face of  the  Mufcles  of  this  Cavity, 
and  invefling  all  the  Parts  contained 
therein.  The  general  Texture  of  this  Membrane 
is  pretty  compaft,  and  yet  capable  of  confiderable 
Expanfion  and  Contraftion,  as  we  obferve  in  Preg- 
nancy, Dropfies,  &c.  and  afterwards  returning  to 
its  primitive  State. 

It  feems  to  be  compofed,  at  leaft,  of  two  Por- 
tions, one  internal,  the  other  external  j  which  have 
Vol,  IL  B  been 
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been  looked  upon,  by  many  Anatomifts,  as  a  Du- 
plicature  of  two  diftind:  membranous  Laminae : 
But,  properly  fpeaking,  the  internal  Portion  alone 
deferves  the  Name  of  a  membranous  Lamina,  as 
being  the  main  Subflance  of  the  Peritonaeum.  The 
external  Portion  is  no  more  than  a  kind  of  fibrous 
or  follicular  Apophyfis  of  the  internal ;  and  may 
properly  be  termed  the  cellular  Subfbance  of  the 
Peritonaeum. 

The  internal  Lamina  is  moifiened  by  a  ferous 
Fluid  continually  difcharged  through  the  imper- 
ceptible Pores  *  of  the  exhaling  Veflels. 

The  external  Portion  of  the  Peritonaeum  ad- 
heres very  clofely  to  the  internal.  It  is  not  every- 
Wihere  of  an  equal  Thicknefs  :  In  fome  Places  there 
is  a  very  fmall  Quantity  ;  and  fcarcely  any  appears 
at  the  tendinous  or  aponeurotic  Portions  of  the 
traqfverfe  Mufcles,  and  on  the  inferior  Surface  of 
the  Diaphragm. 

Elfewhcre  it  is  thicker,  and  forms  Cells  ex- 
panded into  very  fine  Laminae  •,  which,  in  dif- 
eaied  Subjects,  become  fometimes  fo  broad, 
and  chick,  as  to  refemble  fo  many  diftincl  Mem- 
branes. 

In  fome  Places  this  Subftance  is  like  a  Mem- 
brana  Aciipofa,  filled  with  Fat  -,  as  round  the  Kid- 
neys, and  along  the  internal  Surface  of  die  tranf- 
verfe  Mufcles,  to  which  it  adheres.  It  intircly  fur- 
rounds  fome  Parts  •,  as  the  Bladder,  Ureters,  Kid- 
neys, fpermatic  Veflels,   &c.   and  it   is,    in   thefe 


*  Thefc  Pores  may  be  fcen,  by  fpicading  a  Portion  of  the  Perito- 
nveum  on  the  End  of  the  Fin^:;'.!',  and  then  pulling  it  vny  tight  on 
all  Sides :  For  tlien  the  Pores  arc  dilated,  and  linall  Drops  may 
be  obferved  to  run  from  them,  even  -.vithcut  llie  Help  of  a  Microiirope. 

The  whitjfn  Corpufclcs,  foimd  in  difeafed  SubjetSis,  are  no  Proof 
of  Glands,  which  fome  Anafomills  pl:;ce  there  in  the  natural 
State,  as  Dr.  J. \.M!-s  Douglas  iir.agined,  in  his  Defcription  of  the 
Pcriionieuin. 

Places^ 
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Places,  improperly  termed  the  Duplicature  of  the 
Feritonfeum. 

Befides  thefe  Differences  in  Thicknefs,  the  cel- 
lular Subftance  has  ieveral  Elongations,  which 
have  been  called  Produdiions  of  the  Peritoneum. 
Two  of  thefe  Prodiiftions  accompany  and  inveft 
the  fpermatic  Veffels,  in  Males ;  and  the  vafcular 
VefTels,  commonly  called  the  round  Ligaments,  in 
Females.  There  are  two  others,  which  pafs  under 
the  Ligamenturn  *  Fallopii  with  the  crural  Veffels, 
which  they  involve  ;  and  they  are  gradually  lofl  in 
their  Courfe  downward. 

To  thefe  four  Productions  of  the  cellular  Sub- 
fiance  of  the  Peritonaeum,  we  may  add  a  fifth, 
which  is  fpread  on  the  Neck  of  the  Bladder  ^  and, 
perhaps,  a  fixth,  which  accompanies  the  Inteftinum 
Reclum.  All  thefe  Elongations  emerge  out  of  the 
Cavity  of  the  Abdomen,  and  may  be  termed  ex- 
ternal, to  diftinguifli  them  from  others  that  remain 
in  the  Abdomen,  and  are  called  internal. 

The  Aorta  and  Vena  Cava- are  likewife  involved 
in  this  cellular  Subftance  of  the  PeritonJEum  :  In  a 
Word,  it  involves,  immediately  and  feparately,  all 
the  Parts  and  Organs  which  are  commonly  faid  to 
lie  in  the  Duplicature  of  the  Peritonas'urn. 

The  true  Lamina,  or  membranous  Portion  of 
the  Peritonaeum,  is  connected,  by  the  Intervention 
of  the  cellular  Subftance,  to  the  inner  Surface  of 
the  Cavity  of  the  Abdomen  ;  but  it  does  not  na- 
turally accompany  the  external  Elongations  of  that 
Subftance.  It  only  covers  the  Origin  or  Bafis  of 
thefe  Produftions,  without  any  Alteration  in  its 
own  Surface  in  thefe  Places. 


*  There  is  no  fuch  Ligament,  except  ycu  take  the  tendinous  £> 
tenfion  cf  the  Mufcles  of  the  Abdomen. 
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It  has,  neverthelefs,  Produflions  of  iis  own  ; 
but  they  are  very  different  from  thofe  of  the 
cellulous  ;  for  they  run,  trom  without,  inward  ; 
that  is,  they  advance  from  the  convex  Side  of 
the  greaL  Bag  of  the  Peritonarum  into  the  Ca- 
vity of  it,  fome  more,  fome  lefs  ■,  and  alfo  different 
Ways  ;  jufl  as  if  the  Sides  of  a  large  Bladder  were 
thruft  inward  into  its  Cavity. 

Of  thefe  internal  Elongations  or  Introprefiions 
of  the  true  Lamina  of  the  Peritoneum,  fome  are 
fimply  folded,  like  a  Duplicature  ;  fome  are  ex- 
panded like  inverted  Bags,  orSacculi,  to  contain 
fome  Vifcus  -,  fome  begin  by  a  fimple  Duplicature, 
and  are  afterwards  expanded  into  a  Cavity  which 
contains  fome  Organ  •,  fome  are  alternately  ex- 
tended in  the  Form  of  fimple  Duplicatures,  and  of 
Cavities  ;  and,  lafily,  fome  form  only  a  fmall  Emi- 
nence on  the  inner  Surface  of  the  great  Cavity  of 
the  Periton^Eum. 

Under  the  firft  Species  of  thefe  Productions,  we 
may  reckon  the  membranous  Ligaments  of  the  Ab- 
domen; fuch  as  thofe  of  the  Liver,  Colon,  (jfc. 
v/e  fee  the  fecond  Species  in  the  external  Membrane 
of  the  Liver ;  the  third,  in  the  Mefentery ;  the 
fourth,  in  the  Mefocolon  -,  and  the  fifth,  at  the 
'  Kidneys  and  Ureters. 

Befides  the  external  Prcduftions  of  the  cellular 
Subftance  of  the  Peritonaeum,  it  has  the  fame 
Number  of  internal  Elongations  with  the  true  La- 
mina-, which  lie  between  all  theDuphcaturcs,  and 
line  the  Infides  of  all  the  Cavities,  or  that  Side  next: 
.  the  Vifcera  contained  in  them. 

The  Ufes  of  the  Peritonaeum,  in  general,  feem 
to  be  very  evident,  from  the  Defcription  which  I 
have  given  of  it :  And  the  chief  of  thcf  Ufes  are, 
to  line  the  Cavity  of  the  Abdomen  ;  to  invejl  the 
Vifcera,  contained  in  that  Cavity,  as  in  a  common 
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Bag ',  to  fupply  them  with  particular  Tunics  -,  to 
form  Producftions,  Ligaments,  Connecflions,  Folds, 
VaginEE,  &c.  as  we  fhall  defcribe  hereafter. 

I'he  fine  Fluid,  which  tranfudes  through  the 
whole  internal  Surface  of  the  Peritoneum,  pre- 
vents the  Inconveniencies  which  might  arife  from 
the  continual  Fridions,  and  Motions,  to  which  the 
Vifcera  of  the  Abdomen  are  expofed,  either  natu- 
rally, or  by  external  Impulfes. 

It  is  to  be  obferved,  that  the  Peritoneum  does 
not  accompany  the  exterior  Elongations  of  its  cel- 
lular Portion  :  It  covers  the  Bafe,  or  Beginning  of 
thefe  Elongations ;  and  it  is  only  in  certain  Her- 
nias that  it  accompanies  them,  by  flipping  through 
the  Aperture  of  the  abdominal  Mufcles  °,  other- 
wife,  thefe  preternatural  Elongations  of  the  Peri- 
tonaeum are  called  Herniary  Sacks ;  becaufe  they 
include,  immediately,  that  Portion  of  the  Inteliine 
of  the  Epiploon  v/hich  forms  the  Hernia,  We  fay 
certain  Hernias ;  for  Experience  evinces,  that,  in 
thofe  named  Excmphalos,  there  is  no  herniary 
Sack  •,  nor  in  the  Herni?.s  formed  in  confequence 
of  Wounds  v/hich  penetrate  into  the  Cavity  of  the 
Abdomen,  &c.  'I'his  ought  to  be  carefully  ob- 
ferved by  Surgeons,  in  performing  the  Operation 
for  thefe  Hernias.     Vedier's  Anatomy. 

Of  the  Epiploon   or  Omentum,  and  Ap- 
pendices EpiPLOiCiE. 

The  Omentum  is  a  large,  thin,  and  fine  Mem- 
brane, contained,  on  all  Sides,  by  numerous  Por- 
tions of  Fat,  which  accompany,  and  even  inveft, 
the  fame  ;  with  a  great  Number  of  Arteries  and 
Veins  adhering  clofely  to  each  other. 

Its   greateft    Part    refembles    a  Kind   of    fiat 

Purfe,  or   a  Sportfman's  empty  Pouch  -,  and   is 

fpread,   more  or  lefs,  on  all  the  fmall  Inteftines, 

B  3  from 
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from  the  Stomacli  to  the  inferior  Part  of  the  Regio 
UmbiJicalis.  Sometimes  it  goes  down  to  the  in- 
ierior  Part  of  the  Hypogaflrium,  and  fometimes  it 
does  not  reach  beyond  the  Regio  Epigaftrica.  It 
is  commonly  phiited,  or  folded,  in  feveral  Places, 
efpccially  between  the  Bands  of  Fat. 

It  is  divided  into  a  fuperior,  and  inferior  •,  an 
anterior,  and  pofterior  ^  and  a  right  and  left  Por- 
tion. The  fuperior  Portion  is,  in  a  Manner,  di- 
vided into  two  Borders ;  one  of  which  is  fixed 
along  the  great  Curvature,  or  convex  Side  of  the 
Arch  of  the  Colon  •,  and  the  other  along  the  great 
Curvature  of  tlie  Stomach.  The  CommiiTure  or 
Union  of  thefe  two  Borders,  on  the  right  Side,  is 
fixed  to  the  ccmm.on  Ligam.ent,  or  Adhefion  of 
the  Duodenum  and  Colon,  and  to  the  contiguous 
Parts  of  thefe  two  Inteftines.  That  on  the  left 
Side  is  fixed  to  the  longitudinal  ScifTure  of  the 
Spleen,  to  the  Extremity  of  the  Pancreas,  and  to 
the  convex  Side  of  the  great  Extremity  of  the  Sto- 
mach: It  is  likev/ife  fixed  to  the  m.embranous  Li- 
gament, which  fuftains  the  Duflus  Cholidochus, 
and  connects  it  to  the  Vena  Portas  Ventralis. 

Below  thefe  Adhefions,  the  other  Portions,  that 
is,  the  anterior,  pofterior,  two  lateral  and  inferior 
Portions,  v/hich  lall  is  the  Bottom  of  the  Sacculus 
Epiploicus,  have  commonly  no  fixed  Connexions, 
bat  lie  loofe  between  the  Fore-fide  of  the  Cavity 
of  the  Abdomen  and  the  Inteflines, 

The  anterior  and  pofterior  Portions  are  gene- 
rally called  the  Laminae  of  the  Omicntum  •,  but  as 
that  Term  is  ordinarily  employed  to  exprefs  the 
Dup'icature  of  fome  compound  Membrane,  it 
Vv'-ould  be  m.ore  convenient  to  call  them  Folia,  A1?e, 
or  fome  fuch  Name. 

The    Strufture  of  the   Omentum  is,  through 
its  whole  Extent,  made  up  of  tv/o  extremely  thin 
Lamellre,  joined  by  a  cellular  Subftancc,  the  Quan- 
tity 
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tity  of  which  is  very  confiderablc,  along  the  Blood- 
VeiTels,  which  it  every-where  accompanies,  in 
broad  Bands,  proportioned  to  the  Branches  and 
Ramifications  of  thefe  VcfTels.  Thefe  cellular 
Bands  are  more  or  lefs  filled  with  Fat,  according 
to  the  Corpulency  of  the  Subjed ;  and,  for  that 
Reafon,  1  have  called  them  Bands,  or  Portions,  of 
Fat. 

Omentum  Minor. 

Befides  this  large  membranous  Bag,  which  I 
name  the  Major  Omentum,  there  is  another  much 
fmaller,  which  differs  from  the  large  one,  not  only 
in  Size,  but  alfo  in  Figure,  Situation,  and  Con- 
nexion ;  and  this  is  named  the  Little  Omentum. 
This  fmall  Bag  is  fixed,  by  its  whole  Circumfe- 
rence, partly  to  the  fmall  Curvature  of  the  Sto- 
mach, and  partly  to  the  concave  Side  of  the  Liver, 
before  the  Sinus  of  the  Vena  Porta,  fo  as  to  fur- 
round  and  contain  the  prominent  Portion  of  the 
Lobulus. 

This  Omentum  is  thinner,  and  more  tranfpa- 
rent,  than  the  other  ;  and  its  Cavity  diminifiies 
gradually  from  the  Circumference  to  the  Bottom, 
which,  in  fome  Subjecls,  terminates  in  feveral  fmall 
Cavities,  or  FoiTuls,  more  or  lefs  pointed.  Its 
Structure  is  pretty  much  the  fame  with  that  of  the 
Great  Omentum  ;  it  being  compofed  of  two  La- 
mina, with  a  Mixture  of  the  fame  Portions  of 
Fat,  which  are  confiderably  finer  than  in  the 
other. 

We  fee,  from  this  Situation  of  the  tv/o  Omenta, 
that,  in  the  Space  left  between  the  inferior  Side  of 
the  Stomach  and  fuperior  Side  of  the  Mefocolon, 
they  have  a  very  broad  Communication  with  each 
other ;  fo  that,  if  either  of  them  contained  in  its 
Cavity  any  Fluid,  that  Fluid  might  readily  get  be- 
tween the  Stomach  and  Mefocolon,  and  \^o  pafs 
into  the  other  Bag,  efpeciaiiy  when  the  Stomach 
B  4  is 
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is  empty  ;  and,  confequently,  its  Situation  is  eafily 
changed. 

Therefore,  by  means  of  this  Interflice  between 
the  Stomach  and  Mefocolon,  the  two  Omenta 
form  one  Cavity,  which  opens  into  the  Cavity  of 
the  Abdom.en  by  one  common  Orifice,  fituated 
near  tlie  Commiffure  on  the  nsht  Side  of  the  Greiit 
Omentum.  This  Orifice  is  femikmar,  or  femi- 
circular,  and  formed  by  the  Union  of  two  mem- 
branous Ligaments  •,  whereot  one  connects  the 
Beginning  of  the  Duodenum,  and  Neck  of  the 
Veficula  Felhs,  to  the  Liver  j  the  other  conne6ls 
the  contiguous  Portion  of  the  Colon  to  the  fame 
Vifcus,  and  extends  to  the  Pancreas.  From  thence 
arifes  an  incurvated  Border,  which  furrounds  the 
Root  of  the  Lobulus,  leaving  an  Opening  wide 
enough  to  admit  the  End  of  the  Finger. 

To  difcover  this  Orifice  of  the  Omentum,  we 
need  only  raife,  a  little,  the  great  Lobe  of  the  Li- 
ver, and  find  out  the  Root  of  the  Lobulus,  and 
apply  it  to  a  large  Pipe  wrapped  round  v/ith  Cot- 
ton, Wool,  or  Tow,  to  hinder  tlie  Regrefs  of  the 
Air:  Tlien,  if  we  blow  gradually,  the  Air  will 
inflate  the  Sides  of  the  Great  Omentum,  and  give 
it. the  Appearance  of  a  large  Bladder,  irregularly 
divided  into  feveral  Lobes,  or  Tubercles,  by  the 
Bands  of  Fat,  which  appear,  in  this  State,  like  lb 
many  Frjena  between  the  Lobes. 

This  Experiment  fucceeds  beft,  when  the  two 
Omenta  are  in  their  natural  State,  and  handled 
very  gently  with  the  Fiiigers,  firll  dipocd  in  Oil. 
It  fucceeds  better  in  young,  lean  Subjcds,  tlian  in 
pld  or  fat  Subjeds. 

When  we  touch  thefe  Membranes  with  dry  Fin- 
gers, they  flick  to  them  io  clofely,  as  hardlv  to  be 
feparated  v/ithout  being  torn  ;  as  we  ice  by  the  re- 
ticular Apertures  which  appear  in  thole  Portions  of 
the  Membranes  that  have  been  thus  handled. 

In 
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In  that  Cafe,  it  is  to  no  Purpofe  to  blow  through 
the  natural  Orifice  already  mentioned ;  and  it  is 
pwing  to  thefe  fmall  Apertures,  that  the  Mem- 
branes of  the  Omentum  have  been  fuppofed  to  be 
naturally  reticular. 

The  membranous  Laminss  of  the  Little  Omen- 
tum are  continuous,  partly  with  the  external  Mem- 
brane of  the  Liver,  partly  v/ith  that  of  the  Sto- 
mach, and  a  little  with  the  Membrane  which  lines 
the  neighbouring  Portion  of  the  Diaphragm. 

Thofe  of  the  Great  Omentum  are  continued 
partly  with  the  fame  Coat  of  the  Stomach,  and 
partly  with  the  external  Covering  of  the  Colon, 
and,  confequently,  v/ith  the  Mefocolon  ;  and  they 
likewife  communicate  with  the  Covering  of  the 
Spleen. 

We  may  fatisfy  ourfelves,  concerning  thefe 
Continuations,  by  making  a  fmall  Aperture  in 
one  of  the  Lamina  of  the  Om.entum,  near  the 
Stomach,  Colon,  &c.  and  by  blowing  through  a 
Pipe  well  fitted  to  it ;  for  the  Air  will  gradually 
infinuate  itfelf  under  the  common  Tunics  of  thefe 
Vifccra :  But  if  the  Parts  be  dry,  they  muft  be 
jnoiftened  a  little  before  the  Experiment  is  at- 
tempted. 

Appendices  Epiploic^. 

The  fat  Appendices  of  the  Colon  and  Redum 
have  always  appeared,  to  me,  to  be  a  kind  of  fmall 
Omenta,  or  Appendices  Epiploic^.  They  are 
fituated,  at  difierent  Diftances,  along  thefe  In- 
teftines,  being  particular  Elongations  of  their 
common,  or  external  Tunic.  They  are  of  the 
fame=  Structure  with  the  Great  Omenta  ;  and  there 
is  a  cellular  Subftance,  more  or  lefs  filled  with  Fat, 
according  to  the  Conflitution  of  the  Subjeft. 

Next  to  the  Inteftine,  each  of  them  forms  a  broad 
chin   Bafis  j  and   they   terminate  by  irregular  Pa- 

pillas 
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pillcEj  thicker  than  their  Bafes.  Thefe  Bafes  are, 
at  firft,  difpofed  longitudinally  -,  then  obliquely  ; 
and,  laftly,  more  or  lefs  tranfvcrfly,  efpecially  near 
the  Re6lum,  and  upon  that  Inteftine. 

Thefe  Appendices  are,  for  the  mod:  part,  fepa- 
rated  from  each  other  ;  but  fome  of  thefe,  which 
have  longitudinal  Bafes,  communicate  together  ; 
the  Veftiges  of  thefe  Communications  being  very 
narrow,  and  not  very  prominent.  By  blowing 
through  a  fmall  Aperture,  made  in  one  of  thefe 
Appendices,  it  is  inflated  like  a  fmall  irregular 
Bladder,  and  the  Air  pafies  under  the  external 
Coat  of  the  Colon  or  Re6lum. 

Befides  thefe  Appendices  Epiploicas,  we  obferve, 
at  different  Diftances,  along  the  Colon,  between 
the  ligamentary  Band  which  lies  hid,  and  one  of 
the  other  tv/o,  that  is,  on  both  Sides  of  the  Ad- 
hefion  of  the  Mefocolon,  feveral  adipofe  Strata ; 
"vvhich  may  likewife  be  looked  upon  as  i\ppendices 
of  the  fame  Nature  with  the  former-,  but  thefe 
Strata  are  very  feldom  obferved  between  the  two 
apparent  ligamentary  Bands  of  the  Colon. 

As  for  the  Ufes  of  the  Epiploon,  it  is  not  to  be 
doubted,  but  the  Fat,  with  which  it  is  loaded,  has 
the  fame  Ufes  with  that  diifufed  through  the  whole 
Body  ;  namely,  to  maintain  the  Flexibility  of  the 
flefiiy  Fibres  of  the  adjacent  Mufcles  :  For  Ex- 
ample, thofe  of  the  Stomach,  Colon,  and  Duo- 
denum, to  vvhich  it  adheres  ;  and,  by  entering  the 
Mafs  of  Blood,  to  afTwage  its  Acrimony  -,  and 
perhaps,  according  to  the  Opinion  of  fome,  to 
furnilh  the  dih-erent  Parts  of  the  Body  with  Nou- 
rifliment  when  they  cannot  have  it  eifewhere. 

The  Epiploon  affifts,  alfo,  in  the  Preparation  of 
the  Bile,  by  fupplying  the  Blood,  which  is  diftri- 
buted  to  the  Liver  through  the  Vena  Porta,  v/ith 
a  certain  Qiiantity  of  fulphureous  Particles.  And, 
laftly,  it  IS  to  be  obferved,  that  the  F.piploon,  by 

exacllv 
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exadly  filling  the  Vacuities  left  between  the  Sto- 
mach and  Inteftines,  renders  the  Compreflion, 
which  thefe  different  Organs  muft  receive  from  the 
Mufcles  of  the  Abdomen,  more  gentle,  and  fmooth  -, 
and,  confequently,  more  advantageous,  both  for 
the  Digeflion  of  the  Aliment,  and  the  Diflribu- 
tion  of  the  Chyle. 

VefTels   of  the  Omentum  Major. 

The  Arteries  and  Veins  of  the  Great  Omentum 
are  Branches  of  the  Gaftrics,  and,  for  that  Reaion, 
go  by  the  Name  of  Gaflro-Epiploice,  Dextr^e  and 
Siniiirs. 

The  Arteries  on  the  right  Side  anfwer  to  the  He- 
patic Artery ;  and  thofe  on  the  left,  to  the  Sple- 
nic •,  and  both  communicate  with  the  Arteria  Ven- 
triculi  Coronaria,  and  refpedively  with  the  Arteries 
Mefenteric^. 

The  Gaftro- Epiploic  Veins  anfvver,  in  the  fame 
Manner  of  Diftribution,  to  the  Vena  Porta. 

Thofe  of  the  Omentum  Minor  come  chiefly 
from  the  Coronari^e  Ventriculi;  and  thofe  of  the 
Appendices  and  Strata  are  Ramifications  from  the 
reticular  Texture  of  the  Arteries  and  Veins  of  the 
Colon  and  Reftum. 

Observations. 

An  uncommon  Dropfy,  from  a  fteatomatous 
Omentum, 

On  opening  the  Body,  it  had  the  following  Ap- 
pearance ;  viz,  the  Belly  hanging  down  over  the 
Thighs,  and  monftroufly  fwelled  every-where,  but 
with  a  Deprefiion  acrofs  the  Belly,  about  the  Mid- 
way between  the  Navel  and  the  Sternum,  the  lower 
Part  of  which  was  advanced,  and  the  Point  of  the 
Xiphoide  Cartilage  direfted  ftrait  forward.  The 
Hypochondria  w^re  alfo  confiderably  raifed  -,  the 

Thighs 
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Thighs   and   Legs  were  greatly  ^Edematous,  and 
the  reft  of  the  Body  was  much  emaciated. 

The  cellular  Tunic  of  the  Abdomen  was  very 
thin,  without  containing  any  Water  in  it.  In  cut- 
ting; through  the  Mufcles  and  Peritonaeum,  on  the 
left  Side  of  the  Navel,  two  Pounds  of  yellow  Wa- 
ter ran  out  •,  and  from  the  Cavity  where  this  v/as 
lodged,  ten  Ounces  oi  Pus  were  taken,  widi  white 
tender  Membranes  fwimming  in  it :  Having  cut 
the  containing  Part  from  the  Navel  to  the  left 
JLoin,  no  more  Water  appeared  -,  but  eight  Ounces 
of  Pus  were  collefted.  All  round  the  Cavity  I 
obferved  a  white  hard  Subfcance,  compofed  of  con- 
joined Veficles,  and  adhering  ftrongly  to  the  Peri- 
tonsum :  This  I  cut  through  into  the  Cavity  i 
and,  raifing  the  containing  Parts  ftrongly,  faw, 
behind  them,  a  knotty  Subftance  adhering  to  the 
Peritoneum,  three  Inches  farther  up,  and  then  fe- 
parating  from  the  Peritonrelim,  it  w^as  extended 
backwards,  and  fupported  a  confiderable  Quan- 
tity of  Water,  lodged  above  it.  I  next  cut  off, 
from  the  Peritonaeum,  that  Subftance,  which,  be- 
ing extended  from  one  Side  of  the  Abdom.en  to 
the  other,  divided  the  Cavity  into  tv;o  :  After  this, 
I  divided  the  containing  Parts,  and  turned  up  the 
two  Qiiarters  of  the  Teguments,  novv'  raifed,  on 
the  Ribs,  to  have  a  better  View  of  the  veficular 
Subftance  adhering  to  their  internal  Surface.  It 
confifted  of  a  fat  Membrane,  befet  with  veficular 
Bodies,  either  full  of  Mucus,  or  of  a  white,  hard, 
lleatomatous  Subftance.  The  epigaftric  Region 
was  exceedingly  inlarged;  and  out  of  the  Cavity 
formed  in  it,  I  took  thirty  Pounds  of  Water, 
which  had  prefted  out  the  furrounding  Bones,  and 
thruft  the  Diaphragm  confiderably  upwards.  1 
next  difle'(fted  the  Teguments  from  the  veficular 
Body,  as  far  as  it  reached,  which  was  to  the  Ofla 
Pubis,  and  there  divided  them. 

All 
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AH  the  Teguments  being  removed  -,  below  the 
Epigaftrium  appeared  a  large  membranous  Sac, 
or  a  brownifh  black  Colour,  diftended  with  Air, 
and  reaching  from  the  Extremity  of  the  Cartilages 
of  one  Side,  to  thofe  of  the  other,  when  it  funk 
down  under  both  Hypochondria :  The  middle 
Part  of  it  was  much  the  largefl  -,  no  Divifion  into 
Cells,  or  longitudinal  Ligaments,  were  to  be  {Qe.n 
in  it ;  though  I  found,  afterwards,  it  was  the  great 
Arch  of  the  Colon.  The  Part  of  the  fat  mem- 
branous Body  left,  when  I  cut  this  in  railing  the 
two  fuperior  Quarters  of  the  Teguments,  mounted 
over  this  Sac,  and  then,  finking  backwards,  ad- 
hered to  another  Vifcus  -,  and  from  the  lower  Part 
of  this  fame  Sac,  depended  a  white  veficular  fat 
Subfliance,  with  large  Blood- VelTels  fpread  on  it. 
This,  at  firft,  v/as  thin  ;  but  gradually,  as  it  de- 
fcended,  became  thicker,  till  it  was  hid  by  the  an- 
terior Lamella  which  had  been  diffeiled  off  from 
the  Peritoneum.  When  this  lafc  was  raif:;d,  I 
foftly  thruft  my  Hand  into  a  large  Bag,  formed 
between  the  two,  as  far  dov/n  as  the  OiTa  Pubis, 
v^herc  they  made  one  continued  Subftance.  Be- 
fides  thefe,  I  could  obferve  no  other  Vifcus  exceot 
the  C^scum  lodged  in  the  Cavity  of  the  right  Ilia  •, 
wherefore  I  differed  the  veficular  Body  away  from 
all  the  Parts  it  adhered  to  :  All  the  Cells,  cut  in 
this  Diffeclion,  poured  out  Water.  When  this 
Body  was  wholly  removed,  I  could  not,  at  firft, 
difcover  any  Thing,  in  the  Cavity  below,  except 
a  flat  circular  Protuberance,  lying  on  the  Vertebra, 
covered  v/ith  a  dirty,  black-coloured  Membrane  -, 
and  this,  in  a  great  many  Places,  had  a  white  ten- 
der Membrane,  refcmbling  the  Skin  formed  on 
boiled  Milk,  when  it  cools,  lying  upon  it. 

The  Cavities  of  the  Loins  v/ere  very  large,  and 
lilled  v/ith  Water,  as  well  as  the  Pelvis  j  and,  under 
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the  Water,  Pus  was  every-where  found :  When 
thefe  Liquors  were  taken  out,  the  Surface  of  the 
Cavities  had  much  the  fame  Appearance  with  that 
of  the  larger  middle  Protuberance.  The  celkilar 
Subftance,  furrounding  the  Pelvis,  was  two  Inches 
thick,  and  diftended  with  V/ater  and  Mucus. 

I  perceived  a  faint  Refemblance  of  the  fmall  In- 
teftines  through  the  black  Membrane,  and  difco- 
vered  the  Colon  in  the  Loins.  When  the  Mem- 
brane was  taken  off,  all  the  Inteftines  came  in 
View,  of  the  Colour  and  Size  ufual  in  hydropic 
and  emaciated  Bodies  ;  but  the  fmall  Inteftines, 
and  Folds  of  the  Mefentery,  where  they  were  con- 
tiguous, (lightly  adhered  to  each  other  by  a  weak 
fort  of  Membrane,  which,  when  torn,  yielded 
Water  out  of  its  Cells.  The  great  Inteftines  were 
diftended  with  Air,  and  in  a  natural  Condition  ; 
the  Mefentery  was  fhorter  than  ordinary,  but  other- 
v/ife  found ;  the  Stomach,  hid  in  the  great  epi- 
gaftric  Cavity,  was  very  little  larger,  in  its  tranf- 
verfe  Diameter,  than  the  fmall  Inteftines,  but  of  a 
natural  Colour  :  From  its  Fundus,  the  Remains  of 
the  cut  Omentum  depended,  which  was  the  ve- 
ficular  Subftance  I  at  iirft  divided  in  opening  the 
Abdomen. 

The  Liver  was  hid  under  the  falfe  Ribs,  and 
adhered  fo  firmly  to  the  livid  Peritonaeum,  by 
its  Membrane,  which  was  about  a  Qiiarter  of  an 
Inch  thick,  that  I  could  not  obferve  its  Colour,  or 
Subftance,  till  1  had  taken  off  the  Membrane, 
when  it  looked  pale,  and  had  very  little  Blood  in 
its  Vefil'ls.  I  found  no  Concretion  in  the  Gall- 
Bladder  •,  the  Spleen  was  much  in  the  fame  Con- 
dition with  the  Liver  •,  the  Pancreas  was  pale  and 
hard  -,  the  Kidneys  were  in  a  natural  Condition,  but 
with  little  Blood  in  them  -,  the  Ureters  were  of  the 
ordinary    Size;     the    Bladder,  Ovaria,   Fallopian 
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Tubes,  and  Uterus,  were  all  found,  only  covered 
with  a  thick,  livid  Membrane :  The  WatqV  and 
Pus  weighed,  in  the  Whole,  forty  Pounds., 

The  large  veficular  Body  confifted  of  two  La- 
mellae, which  were  thin  above,  but  gradually 
turned  thicker  as  they  defcended,  till,  at  the  low- 
eft  Part,  where  they  united,  they  were  fix  Inches 
thick  :  Each  was  covered,  all  over,  with  a  fmooth 
Membrane,  only  the  anterior  was  ulcerated  at  its 
fuperior  external  Part.  Several  Ounces  of  puru- 
lent Matter,  with  Pellicles  fwimming  in  it,  were 
taken  out  of  the  Cavity  formed  between  the  La- 
minae. When  the  external  Membrane  was  fepa- 
rated,  each  feemed  to  confift  of  Veficles  of  differ- 
ent Sizes,  fome  of  which  were  diftended  with  Wa- 
ter, others  with  Mucus,  and  a  third  Sort  with  a 
fteatomatous  Matter. 

From  the  Whole,  this  Body  appears  to  be  the 
Omentum  difeafed,  which,  probably,  might  be  the 
Caufe  of  the  Dropfy,  as  well  as  Tumors  of  other 
Parts  frequently  are,  of  which  I  have  feen  feveral 
Examples.  Is  it  peculiar  to  the  membranous. 
Parts,  when  fuppurated,  to  have  Pellicles  mixed 
with  the  Pus .?  I  have  feen  them  in  Inflammations 
of  the  Inteftines  and  Pleura,  as  well  as  in  the 
Omentum  abovementioned. 

Are  thefe  Pellicles,  the  Membranes,  feparated, 
and  turned  tender,  by  foaking ;  or  the  Particles  of 
the  Pus  adhering  and  prelTed  firm?  Monro's 
Medical  Effays,   Vol.  IV.  Art.  30. 

In  Dropfies  of  the  Abdomen,  and  in  Perfonsr 
who,  from  any  other  Caufe,  have  died  tabid,  it  is 
generally  rotten,  and  decayed ;  and  fometimes  the 
Guts,  in  thefe  Cafes,  adhere  to  one  another :  But 
whether  thefe  Adhefions  proceed  from  the  Om-en- 
tum's  ceafing  to  perform  its  Office,  or  from  the 
periftakic  Motion  of  the  Inteftines  being  long  dif- 

con- 
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continued,  through  Abflinence,  or  both,  I  cannot 
determine.     Che  se  ld  en's  Anatomy. 

On  opening  the  Body  of  a  Woman,  who  had 
been,  for  the  Space  of  fifteen  Years,  troubled  with 
a  Dropfy,'by  which  her  Abdomen  was  diftended 
to  the  Circumference  of  three  Ells,  and  the  ab- 
dominal BIood-VefTels  were  increafed,  in  their  Ca- 
pacity and  Thicknefs,  beyond  the  Magnitude  of 
the  largeft  writing  Qiiill.  After  a  Number  of 
Years,  a  Gangrene  appeared  above  the  Navel ;  by 
iuppurating  which,  the  Waters,  contained  in  the 
Abdomen,  burft  forth  with  great  Impetuofity  ; 
but  we  found  the  Omentum  flefhy,  and  of  the 
Thicknefs  of  a  Finger,  faftened  to  the  Peritoneum, 
and  including  a  Tumour  as  large  as  one's  Fift ; 
which  being  laid  open,  in  Length,  there  firft  ap- 
peared a  fmall  Quantity  of  a  white  thick  Matter, 
without  any  ill  Smell  ;  which  being  difcharged, 
we  found  the  reft  of  the  Tumors  to  be  nothing  elfe 
but  a  Heap  of  Hairs,  curled  and  twifted  together 
in  an  intricate  Manner.  Thefe  Hairs  were  of  dif- 
ferent Lengths ;  fome  of  them  not  being  longer 
than  one's  Finger,  and  others  were  more  than 
equal  to  a  Span,  in  Length.  Thefe  Hairs,  being 
viewed  through  a  Microfcope,  appeared,  in  every 
Refpeft,  like  thofe  of  the  Head,  excepting  that 
they  had  no  Roots.  The  Vifcera  had  nothing  un- 
common.    See  R  u  Y  s  c  h's  Obferv. 

A  pregnant  Woman,  had,  at  the  fame  Time,  a 
Dropfy.  She  died  fome  Time  after  Ihe  was  deli- 
vered. Upon  opening  her  Body,  and  difcharging 
the  aqueous  Matter,  1  found  the  Peritonreum,  in 
feveral  Places,  indurated  with  Particles  which  re- 
fembled  Grains  of  Sand  ;  and  the  Vena  Porta  was 
partly  oflified  :  The  other  Vifcera  were  pretty  well, 
except  the  Omentum,  which  was  intirely  confumed. 
Ibid.  ^ 

Two 
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Other  Observations  on  the  Epiploon,  &c. 
from  Steph.  Blanchard,  Cent.  2.  Obf.  xiiL 
in  his  own  Words, 

Qiiidam  de  doloribus  in  Abdomine  ad  Jugulum 
defcendentibus  a  longo  tempore  quseftus  ;  prsefer- 
tim  cum  cibum  fumeret.     Is  fiibito  expiravit. 

Omentum  habebat  putridum  cui  fcstor  adercit. 
Ingens  erat  Hepar,  totumque  fere  Abdominis  ca- 
pacitatem  implens.  Lien  exiguus.  Hinc  inde  in 
Abdomine  Veficuljs  flatibus  diilentse.  Exucci 
Pulmones  Hvidi,  &  verfus  guls  regionem  inflam- 
mati.     Cor  folito  majus. 

Steatoma  Omenti  monftrorfum.  Inteftina  juxta 
dextrum  latus  afcendebant,  quibus  remotis  Tumor 
ingens  propria  Tunica,  fatis  crafTa,  totam  Abdo- 
minis capacitatem  implebat,  libras  quinquaginta  & 
fex  adsequans  :  Adhserebac  Ventriculi  fundo,  par- 
tibufque  circumjacentibus.  Continebat  materiam 
adipi  fimilem,  partim  Glandulofus  fuit,  partim 
quoqueScirrhofus :  Verum  in  medio  cavitas  fcetida. 
fordidaque  Sanie  repleta  fuit.  Ibid,  xxxvi  Ob- 
fervatio. 


Vo5L.  li,  c  L  E  c- 
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LECTURE     II. 

Of  the  Oesophagus  and  Ventriculus. 


^^HE  Duft  which,  from  the  Bottom  of 
the  Mouth,  extends  to  the  Anus,  may 
be  diftinguifhed  into  three  Parts. 
i-^^i^~r.>«-^  The  Gefophagus  is  the  Portion  be- 
tween the  Bottom  of  the  Mouth  and 
the  Diaphragm  :  The  fecond,  which  is  a  kind  of 
Sack,  is  called  the  Stomach  :  And  the  third,  which 
reaches  from  the  Stomach  to  the  Anus,  compre- 
hends all  the  Inteftines,  commonly  called  the 
Bowels. 

The  fuperior  Part  of  the  Gefophagus  is  dilated 
almoft  like  the  Mouth  of  a  Funnel  j  and  this  di- 
lated Portion  is  called  the  Pharynx. 

The  Gefophagus  defcencls  along  the  Neck  i  be- 
ing placed  behind  the  Trachea  Arteria  •,  runnings 
however,  a  little  to  the  lelt,  in  Proportion  as  it 
approaches  the  Breafb,  where  it  enters  •,  and,  con- 
tinuino;  along;  the  Vertebrae  of  the  Back,  it  crolfes 
the  flelliy  Portion  of  the  Diaphragm,  which  cor- 
refponds  to  it,  and  at  laft  terminates  in  the  Sto- 
mach. 

The  Gefophagus  is  compofed  of  feveral  Tunics, 
or  Membranes,  and  of  Veflels,  both  fanguiniferous 
and  lympliatic  ;  with  Nerves :  We  alfo  fmd  fome 
fmall  glandular  Subftances  in  it. 

The  firil  external  Tunic  is  conimon  to  it  with 
the  adjacent  Parts,  and  fccms  to  be  a  Continua- 
tion 
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tion  of  the  Membrane  which  lines  the  Cavity  of 
the  Thorax  ;  and  is  called  the  Pleura  :  The  fecond 
is  flefhy,  and  compofed  of  two  Lamina  of  Fibres^ 
the  exterior  of  which  is  longitudinal,  and  the  in- 
terior circular. 

This  fecond  is  fucceeded  by  a  third,  called  the 
nervous  Tunic,  which  appears  to  be  formed  of  fe= 
veral  tendinous  Filaments,  which  crofs  each  other 
in  various  Dire(:i:ions. 

Laftly,  The  fourth,  commonly  called  papil- 
lous,  is  very  foft,  porous,  and  always  covered 
with  a  vifcid  Lymph,  furnillied  by  the  glan- 
dular Granulations  lodged  behind  it.  In  Con- 
junclion  with  the  nervous  Tunic,  it  forms  feveral 
Foldings,  v/hich  run  longitudinally  along  this 
Dud. 

The  Oefophagus  is  contraftcd  and  dilated  by  its 
Mufcles. 

There  are  great  Numbers  of  Glands  fituated  in 
the  fuperior  Part  of  the  Pharynx  j  and  excretory 
Ofculse,  or  Openings,  are  frequently  difcovered 
y/ith  them. 

The  Arteries  of  the  Oefophagus  are  from  theCa- 
rotids,  the  Aorta,  the  Intercoftals,  and  the  Celiac. 

The  Veins  run  into  the  Jugulars,  the  Azygos,- 
and  the  Coronary  Vein  of  the  Stomach. 

The  Nerves  are  from  the  Par  Vagum.  That 
there  are  alfo  Lymphatics^  is  probable ;  but  they 
are  not  eafily  difcovered. 

There  are,  alfo,  certain  excretory  Duels,  called 
Ductus  Excretorii  Novas  Vereelloni*,  which  arife 
from  the  Glands,  and  convey  a  faltifh  Liquor  into 
the  Oefophagus  and  Stomach -f-. 


"^  Vid.  Diflett.  Anat.  de  Gland.  Oefophag. 

f  Probably,  when  tbele  Du6is  gre  any  ways  obfl:i\i6ted,  it  may  caufe 
i  Angina  ;  as  I  have  iomctinies  found  the  Glands  quite  ulcerated. 

Q  2  The 
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The  Glands  from  which  thefe  have  their  Origin, 
arc  of  three  Kinds  •,  viz. 

1.  The  Gaftric  Glands,  which  are  conglome- 
rate, are  fituated  near  the  left  Orifice  of  the  Sto- 
mach. 

2.  The  Dorf^l  ones,  wh'ch  are  Htuated  near  the 
iifth  Vertebra  of  the  Thorax. 

3.  The  Bronchial,  Tracheal,  and  Thyroidc, 
already  defcribed. 

The  Ufe  ot  the  Oefophagus  is  for  Deglutition, 
and  a.  Commixtion  of  the  Liquid  ferving  for  Di- 
geftion. 

Of  tlie  V  E  N  T  R  I  C  U  L  U  S,    Or  S  T  O  M  A  C  H. 

The  Stomach  is  fituated  partly  in  the  left  Hy- 
pochondrium,  and  partly  in  the  Epigaftrium. 

The  Fio;ure  of  the  Stomach  is  like  that  oi  a  Baa;- 
pipe  ',  that  is,  it  is  oblong,  incurvated,  large  and 
capacious  at  one  End,  and  fmall  and  contracfted  at 
the  other.  We  fee  this  Figure  moft  evidently, 
whe.i  the  Stomach  is  moderately  filled  v/ith  Air^ 
or  any  other  Fluid. 

The  Curvature  of  the  Stom^ach  gives  us  Occa- 
fion  to  dilfinguifli  two  Arches  in  it-,  one  large, 
which  runs  along  the  greateit  Convexity  ;  and  one 
fmall,  diredly  oppolite  to  the  former.  I  call  thefe 
u'\r£he5  the  great  and  fmall  Curvatures  of  the  Sto- 
mach ;  and  by  the  Sides  of  the  Stomach,  I  mean 
the  two  lateral  Portions  which  lie  between  tr.e  two 
Arches. 

The  Stomjach  has  two  Extremities,  one  large, 
and  one  fmall,  like  a  crooked  Funnel.  It  has  two 
Cipenings,  called  the  Oriiices  of  the  Stomach  •, 
one  between  the  great  Extremity  and  the  fmall 
Curvature  -,  th.e  other  at  the  End  of  the  fmall  or 
contrafted  Extremity.  Tlvt  full  Opening  is  a 
Contuiuaticn  of  the  Oefophagus  -,  the  other  joins 

tlie- 
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the  inteftinal  Canal,  and  is  called  by  the  Name  of 
Pylorus. 

The  Stomach  is  not  fituated  in  the  left  Hypo- 
chondrium  and  Epigaftric  Region,  in  the  Manner 
reorefentcd  in  moft  of  the  Fig-ures  -,  it  lies  tranf- 
verily,  obliquely,  and  almoft  laterally,  in  fuch  a 
Manner,  as  that  the  great  Extremity,  and  the 
Orifice  next  it,  are  on  the  left  Eland  -,  and  the 
fmail  Extremity,  with  its  Orifice,  or  the  Pylorus, 
on  the  right  Hand  ;  and  lower,  and  more  incliord, 
than  the  former :  Therefore  v-ze  ought,  with  the 
antient  Anatomiils,  to  call  one  of  thefe  Orifices 
fuperior,  the  other  inferior. 

The  great  Extremity  of  the  Stomach  is  in  the 
left  hlypochondrium,  and,  for  the  mofl'  part,  im- 
mediately under  the  Diaphragm  :  Yet  the  fuperior 
Orifice  is  not  in  the  Lit  Hypochondriiim,  but  al- 
moft oppofite  to,  and  very  near  the  Middle  of  tlie 
-Bodies  of  the  inferior  dorfai  Vertebra. 

The  fmall  Extremity  of  the  Stomach  docs  not 
reach  to  the  right  Hypochondrium  ;  it  bends  ob- 
liquely backward  towards  the  fuperi-or  Orifice,  fo 
that  the  Pylorus  lies  about  two  Fingers  Breadth 
from,  the  Body  of  the  Vertebrs,  immediately  under 
the  Ima'l  Portion  of  the  Liver,  and,  confequenrly, 
J-ower  down,  and  more  forward,  than  the  other 
Orifice,  by  almofl  the  fam.e  Diftance.  This  Ex- 
tremity of  the  Stomach  has  fometimes  a  particular 
Dilatation  on  the  Side  next  the  great  Curvature. 

According  to  this  natural  Situation,  the  Sto- 
mach,-efpecially  when  full,  lies  fo,  as  that  the  great 
Curvature  is  turned  more  forward  than  downward, 
and  the  fmail  Curvature  more  backward  than  up- 
ward. 

One  of  the  lateral  convex  Sides  is  turned  up- 
wards, the   other  downwards  •,  and   not  forwards, 
and  backwards,  as  they  apJJear  in  dead  Bodies, 
C  3        ,  where 
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where  the  Inteftines  do  not  fupport  them,  in  their 
natural  Situ?.tion. 

If  we  divide  the  Stomach,  along  the  two  Cur- 
vatures, into  two  equal  Parts,  v/e  fhall  fee,  that 
the  two  Orifices  do  not  both  adhere  to  the  fame 
Half  of  this  Divifon,  as  we  Ihould  be  apt  to  ima- 
gine, according  to  the  common  Notion  ;  but  that 
the  diaphragmatic  Orifice  is  intirely  in  the  fuperior 
Half,  and  the  inteftinal  Orifice  in  the  inferior. 

Therefore  the  Body  of  the  Stomach  is  fo  far 
irom  lying  in  the  fame  Plane  with  the  Oefophagus, 
as  it  is  commonly  reprefented  in  Figures  drawn 
from  a  Stomach  taken  out  of  the  Body,  and  laid 
upon  a  Table ;  that  it  forms  an  Angle,  or  Fold, 
imimediately  at  the  Paffage  of  the  Oefophagus, 
through  the  fmall  Miifcle  of  the  Diaphragm : 
And  it  is  on  Account  of  this  Angle,  that  the  fupe- 
rior Orifice  is  turned  backwards. 

As  to  the  Structure  of  the  Stomach,  it  is  com- 
pofed  of  fsveral  Parts  ;  the  chief  of  which  are, 
the  different  Strata  which  form  its  Subflance,  to 
which  Anatomjiis  give  the  Name  ot  Tunica,  or 
Coats.  Thefe  Tunics  are  commonly  reckoned  to  be 
four  in  Number:  The  exterior,  or  commicn  ;  the 
fleihy,  or  mufcular  ;  the  nervous,  or  aponeurotic  ; 
and  the  villous,  or  interior  Tunics.  And  they  are 
afterwards  fubdivided  feveral  Ways. 

The  firft,  or  exterior  Tunic,  is  fim'ply  mem- 
branous ;  being  one  of  the  internal  Productions  of 
the  Peritonaeum.  This  appears  evidently,  at  the 
Connection  of  the  fuperior  Orifice  with  the  Dia- 
phragm, where  the  external  Membrane  of  the  Sto- 
mach is  really  continuous  with  the  Membrane 
which  lines  the  inferior  Surface  of  the  Diaphragm  ; 
and  it  is  from  this  that  it  has  been  named  the  com- 
mon Tlinic. 

The 
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The  fecond,  or  mufcular  Tunic,  is  made  up  of 
feveral  Lamella  of  Fibres,  which  may  all  be  re- 
duced to  two ;  one  external,  the  other  internal. 
The  external  Tunic  is  longitudinal,  though  in  dif- 
ferent Refped:s ;  following,  nearly,  the  Direxftion 
of  the  Curvatures  and  Convexities  of  the  Stomach  ; 
and  the  internal  Lamina  is  tranfverily  circular. 

The  Fibres  of  the  external  Lamina  run  llanting 
in  feveral  Places,  and  are  interfered  by  fmall  ob- 
lique v/hitilii  Lines,  which  feem  to  be,  in  fome 
meafure,  tendinous.  This  Lamina  is  ftrengthened 
by  a  particular  Fafciculus,  v/hich  runs  along  the 
fmall  Curvature  -,  its  Fibres  appearing  to  be  lefs 
oblique  than  thoie  of  the  great  Lamina. 

The  Fibres  of  the  interior  or  circular  Lamina  of 
this  mufcular  Tunic  are  ftrono-er  than  thofe  of  the 
external.  They  are  rather  Segments  which  unite 
at  different  Diftances,  than  intire  Circles  i  and  they 
are,  likewife,  interfered  by  great  Numbers  of  fmall 
white  Lines,  in  fome  meafure  tendinous,  and  very 
oblique;  which  all,  together,  reprefent  a  kind  of 
Cancelii,  the  Areols  or  Mellies  of  which  are  very 
narrow. 

As  thefe  Circles,  or  Segments,  advance  on  the 
great  Extremity  of  the  Stomach, .  they  diminifli 
gradually,  and  form  a  kind  of  mufcular  Vortex, 
the  Center  of  which  is  in  the  Middle  of  that  Ex- 
tremity. 

Between  the  external  and  internal  Laminae, 
round  the  fuperior  Orifice,  there  are  two  diftinft 
Lamins,  about  the  Breadth  of  a  Finger,  and  very 
•oblique,  which  furround  this  Orifice  in  oppofite 
Diredions,  and  interfed;  each  other  on  the  two 
Sides. 

Along  the  Middle  of  each  Side  of  the  fmall 

Extremity,  there  runs  a   tendinous   or  ligament- 

ary  flat  Portion,  above   a   Quarter  of  an  Inch  in 

Breadth,  which  terminates  in  the  PyloruSe     Thefe 

C  4  tv/o 
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two  Portions  lie  between  the  common  and  muf- 
cular  Tunics,  and  adhere  very  ftrongly  to  the 
firfc. 

Between  the  fiime  two  Tunics  there  is  a  cellular 
Subftance,  which  adheres  very  clofely  to  the  ex- 
ternal Tunic,  and  infinuates  itfelf  between  the 
fiefhy  Fibres  of  the  fecond,  and  all  the  Way  to 
the  third,  as  may  be  perceived  by  blowing  it  up. 
Some  make  it  a  diftincl  Tunic,  and  call  it  Tunica 
Cellulofa  ;  but  it  is  no  more  than  the  cellular  Por- 
tion of  the  membranous  Tunic,  like  the  cellular 
Portion  of  the  Peritonaeum. 

The  third  Tunic,  commonly  called  Tunica 
Nervofa,  fuftains,  on  its  convex  Side-  a  very  large 
reticular  Diltribut^on  of  capillary  Veffds,  and 
Nerves :  On  the  concave  Side  it  feems  to  be  of  a 
very  Icofe  Texture,  and,  as  it  were,  fpongy*,  or 
filamentary  •,  cofitaining  a  great  Number  of  fmxall 
glandular  Bodies,  efpecially  near  the  fmall  Cur- 
vature and  fmall  Extremity  of  the  Stomach. 

Ti:e  fourth  Tunic  of  the  Stcn-,ach  is  termed 
Villofa  •,  becaufe,  when  it  fwims  in  clear  Water, 
fom.e  have  imagined  they  fav/  fom.ething  in  it  like 
the  File  of  Velvet.  The  Antients  called  it  Tu- 
hica  Fungofa  •,  and,  perhaps,  this  Name  agrees 
beft  with  its  true  Structure.  Ys^'e  obferve  in  it  a 
great  Number  of  fmall  Apertures,  anfweiing  to 
the  fmall  Glands  already  mentioned, 

Thefe  two  Tunics  are  of  a  larger  Extent  than 
the  two  lormer  •,  rr/.l  they  contribute  in  forming 
large  Rugre   on    the  concave  Surface  of  the  Sto- 


*  This  fpongy  Textii]--;  refembles  fine  Cctton  ;  a"^  i:'.?.y  be  f:er.,  by 
macerating  it  a  iittle  iii  clear  Water,  which  iwelis  it  conrukrabiy,  in 
Q  ve.y  fiiorl  Time.  It  is  lupporud  by  a  kind  of  Ground-work  of  veiy 
fine  iignmentaiy  or  nponeurolic  Filsrncnts,  w>,ich  inteWeft  each  other 
obliquely,  irluch  in  the  f:me  Manner  r.s  the  third  Tunic  of  the  In- 
teftines,  of  which  hsiCaftir  ;  and  ic  adiicres  to  tlic  convex  Side  of  the 
Villous  Tunic. 


mach  ^ 


Le6l.  II.     and  Ventriculus.  25 

mach ;  the  greateft  Part  of  which  is  tranfverfe, 
though  irregular,  and  waving.  There  are,  hke- 
v^ife,  fome  longitudinal  ones,  which  interfe6l  the 
others  ;  but  at  the  Pylorus  they  all  become  longi- 
tudinal, and  terminate  there. 

At  the  fuperior  Orifice  of  the  Stomach  thefe  ' 
RugSE  are,  in  a  Manner,  radiated,  and  feem  to  be 
a  Continuation  of  the  Plic^,  or  Folds,  of  the 
Oefophagus  -,  only  they  are  thicker,  and  where 
thefe  Rug?5,  or  Plies,  meet,  they  form  a  fort  of 
Crown,  which  diftinguifhes  the  fuperior  Orifice  of 
the  Stomach  from  the  inferior  Extremity  of  the 
Qefophagus. 

In  the  Interftices  of  thefe  Rugje,  there  is  often 
found  a  fort  of  (limy  Mucus,  which  moifiens  th? 
whole  Cavity  of  the  Stomach :  This  Mucus  is 
jiiuch  more  fluid  in  living  Bodies,  and  is  fupplied 
by  the  Glands  of  the  Stomach.  It  may  be  termed 
Succus  Gaftricus,  or  Stomachicus. 

On  the  interior  Surface  of  the  fmall  Extremiity 
of  the  Stomach,  at  the  Place  where  it  ends  in  the 
inteftinal  Canal,  we  obferve  a  broad,  thin,  cir- 
cular Border,  vv^ith  a  roundifn  Foramen  in  the 
Middle :  This  Aperture  is  the  inferior  Orifice  of  the 
Stomach,  called,  by  the  Greeks,  Pylorus,  which 
fignines  a  Porter. 

This  Border  is  a  Fold,  or  Buplicature,  of  the 
tv/D  interior  Tunics  of  the  Stomach,  the  Nervofa 
and  Villofa  -,  and  it  is  formed,  in  part,  by  a  Fafci- 
culus  of  flefhy  Fibres,  fixed  in  the  Duplicature  of 
the  Tunica  Nervofa.  5  and  diftinguiflied  not  only 
from  the  other  flefhy  Fibres  of  the  Extremity  of 
the  Stomach,  but  alio  from  thofe  of  the  Inteftines, 
by  a  thin,  whitifh  Circle ;  which  appears  even  thro' 
the  external  or  common  Tunic,  round  the  Union  of 
the  Stomach  and  Inteftines. 

The   Figure  of  the  Pylorus  is  that  of  a  Ring 
tranf/erfiy  liatted ,  the  mner  Edge  of  which,  or 

that 
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that  next  the  Center,  is  turned  obHqiiely  towards 
the  Inteftines,  hke  a  broad  Portion  of  a  Funnel. 
This  inner  Edge  runs  naturally,  more  or  lefs,  into 
little  Plaits,  or  Gathers,  like  the  Mouth  of  a  Purfe 
almoft  fhut ;  very  different  from  v/hat  Figures 
^nd  dried  Preparations  would  make  us  believe. 
It  is  therefore  a  kind  of  Sphinfter,  which  can  con- 
tract the  inferior  Oiifice  of  the  Stomach,  but  feems 
not  capable  of  fliutting  it  quite  clofe. 

The  principal  Arteries  of  the  Stomach  are,  the 
Coronaria  Ventriculi,  which  run  along  the  fmail 
Curvature,-,  and  the  two  Gaftric^e,  that  is,  the  Si- 
niftra  or  Major,  and  Dextra  or  Minor  -,  both  which 
form  one  common  Artery,  which  runs  along  the 
g-reat  Curvature. 

The  Coronaria  Ventriculi  becomes  united  in  the 
fanie  Manner  with  the  Pyloricse,  and  both  make 
one  common  VefTel. 

Thefe  two  arterial  Arches  fend  a  great  Number 
of  Branches  towards  each  other  on  both  Sides  of 
the  Stomach;  and  thefe  Branches  are  gradual !y 
ramified,  in  different  Dire6lions,  by  very  frequent 
Divifions  and  Subdivifions,  the  greateil  Part  of 
which  communicate  v/ith  thofe  from  the  other  Ar- 
tery. 

From  thefe  frequent  Ramifications  and  Commu- 
nications of  the  arterial  Arches  of  the  Stomach, 
two  different  reticular  Textures  arife ;  whereof 
one,  which  is  the  largeft,  lies  between  the  common 
and  mufcular  Tunics  in  the  cellular  Subilance 
found  there  ;  the  other,  which  is  very  fine,  lies  on 
the  Surface  of  the  Tunica  Nervofa. 

*  By  Tnjeclions  ^^■e  can  fliew  a  diird  extremely  fine  reticular  Tex- 
tiire  ct  capillruy  Veflels,  which  run  hclwecn  the  glandular  Bodies  and 
Papiil<e  of  the  Tvnica  ViHofa.  Thefe  do  not  feem,  in  the  natin-al 
State,  to  be  ptne  .S'ood-Vctfcl'S,  ds  Inuanimations  and  Injcvtions  may 
iiiciine  as  to  thirJc. 

This 
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This  latter  is  a  Production  of  the  Firfl,  being 
formed  by  means  of  a  great  Number  of  very  fhorn 
Rami,  which  go  out  from  the  other,  and  pafs  thro' 
the  fmall  Interftices  between  the  Fibres  of  the  muf- 
cular  Tunic. 

The  Arteries  of  the  Stomach  come  originally 
from  the  C^liaca,  by  means  of  the  Hepatica, 
Splenica,  and  Coronaria.  The  Pylorica  and  Me- 
fenterica  Superiora  likevvife  contribute  to  them  by 
Communications,  m.ore  or  lefs  immediate.  They 
comjmunicate,  alfo,  with  the  internal  Mammaric 
and  Diaphragm.atic,  by  means  of  the  left  Epi- 
gaftric,  with  the  inferior  Mefenteric. 

The  Veins  of  the  Stomach  are  Ramifications  of 
the  Vena  Porta,  in  general ;  and,  in  particular,  of 
the  Mefaraica  Major,  Splenica,  and  Hsemorrhoid- 
alis  Interna;  the  Dillribution  of  which  miay  be 
feen  in  the  Defcription  of  the  Veins.  They  ac- 
company the  Arteries  more  or  lefs,  and  form  nearly 
the  lame  kind  of  Arches,  and  reticular  Textures  ; 
with  this  Difference,  that  they  are  proportionably 
greater,  their  reticular  Areola  larger,  and  their 
external  Communications  more  frequent. 

Between  the  com.mon  and  mufcular  Tunics  of  the 
Stomach,  we  find  a  great  Number  of  Nerves,  of 
different  Sizes  :  Many  of  them  accompany  each 
other,  in  Form  of  a  fiat  broad  Fafciculus,  along 
the  fmall  Curvature  of  the  Stomach,  from  the 
fuperior  to  the  inferior  Orifice  :  The  reft  are  fpread^ 
in  different  Directions,  on  the  Sides,  Extremnties, 
and  great  Curvature ;  forming,  at  different  Dif- 
tances,  a  kind  of  reticular  Plexus,  from  which  a 
great  Nnmber  of  Filaments  are  detached  to  the 
interior  Tunics. 

They  arife,  chief^.y,  from  the  Nervi  Sympathe- 
tic! Medii,  or  eighth  Pair,  by  means  of  the  Plexus 
Coronarius  Stomachicus  formed  round  the  fuperior 
Orifice  of  the  Stomach,  by  the  E.xpanfion  of  the 

Extre- 
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Extremities  of  two  large  Ropes,  which  run  down 
upon  the  Oefophagus,  by  the  Name  of  Nervi  Sto- 
machici.  The  great  Sympathetic  Nerve,  com- 
monly called  Intercoftalis,  contributes  likewife 
to  them,  by  communicating  Filam^ents,  which  the 
Plexus  Stomachicus  receives  from  the  Sem.ilunar 
Ganglion  of  the  Plexus  Hepaticus  •,  and,  particu- 
larly, from  the  Plexus  Splenicus. 

Office  of  the  Stomach. 
In  the  Capacity  of  the  Stomach  are  conveyed 
Foods,  fometimes  crude,  or  in  a  tough  State,  and 
but  little  altered  by  Maftication  •,  and  thole  often 
of  various  Kinds,  and  Mixtures  :  Some  of  them 
being  alcalefcent,  as  Flefh  Meats  -,  rancefcent,  as 
oily  or  fat  Subftances ;  or  acefcent,  as  Bread, 
Milk,  and  m.ofl  of  the  Vegetable  Kind.  Thefe, 
we  obf-Tve,  are  digefted  in  a  Heat  equal  to  that 
of  a  hatching  Egg;-  adminiflered  to  the  Stomach 
by  the  contiguous  Spleen,  Liver,  and  fuperinciim- 
bent  Heart  -,  and  this  in  a  Cavity  altogether  dole 
or  confined  above  •,  as  it  is  alfo  below,  by  the 
Afcent  of  the  incurvated  Pylorus,  and  its  con- 
traftive  mufcular  Valve.  From  whence  we  cb- 
ierve,  that  even  Milk  itfelf  is  often  retained,  in  the 
Stomach  of  ilrong  Animals,  for  feveral  Hours  after 
a  Meal.  Aliments  are  continually  cohobated,  or 
moiftened,  with  watery  Juices  •,  and  at  the  fame 
Time  repleniflied  with  a  good  deal  of  Air,  in- 
corporated with  them,  either  naturally,  or  m  the 
Maftication.  This  Air,  therefore,  expanding,  by 
the  Force  of  Pleat,  Pucrefaftion,  or  Fermentation, 
breaks  open  the  Cells  by  which  it  was  included, 
divides  the  vifcid  Liquors,  and  foftens  or  opens 
the  Iblid  Fibres,  lb  as  to  make  a  Way  for  dif- 
charging  their  Juices.  But  the  fame  Subftance  of 
the  Air,  turning  to  a  Solid,  makes  the  principal 
Glue,  or  Cement,  by  which,  the  animal  Solids,  and 

other 
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other  Bodies,  receive  their  Firmnefs  :  And  this, 
being  extricated  by  Heat,  leaves  the  other  ele- 
mentary friable  Particles  without  a  Vinculum -, 
as  we  fee,  from  the  Change  of  bony  Subfcances 
in  Papin's  Digefter,  in  the  Stomachs  of  many 
Animals,  and  even  in  thofe  of  ourfelves.  This 
Air,  fet  at  Liberty,  by  Digeftion,  often  diftends 
the  Stomach,  more  than  the  Food  itfelf,  under  the 
Denomination  of  Wind,  or  Flatus.  Whilft  this 
Air  is  extricated,  the  Aliments,  by  long  Stay, 
begin  to  corrupt,  or  change  into  a  naufeous  Li- 
quid, either  acid,  mucous,  putrid,  or  rancid ; 
which  two  laft  happen  lefs  in  human  Bodies,  from 
our  Ufe  of  Bread,  Salt,  Wine,  &c.  For  the 
Truth  of  which,  we  may  appeal  to  the  Flatus, 
and  Matters  erudtated,  often  of  a  mpft  foetid, 
cauftic,  and  inflammable  Nature,  from  Subftances 
of  the  like  Difpofition.  This  Putrefcency,  or  im- 
perfeft  Putrefaction,  is  almoft  the  only  Caufe  of 
Digeftion,  in  Fifnes,  Serpents,  and  Carniverous 
Birds :  Even  in  human  Bodies  we  fee,  that  Metals 
themfelves  are,  from  thefe  Caufes,  corroded,  and 
diffolved. 

At  this  Time  Hunger  is  abfent,  the  nervous 
Plaits  of  the  Stomach  being  removed,  and  de- 
fended from  their  Contacts  with  each  other,  by 
the  interpofed  Aliment,  at  the  fame  Tim.e  that  the 
Juice  of  the  Stomach  itfeit  is  lefs  fnarp,  and  freer 
from  a  Mixture  with  the  old  Remains  of  the  laft 
Food ;  which  often  excite  a  naufeating  Uneafinefs 
in  the  Nerves  of  the  Stomach. 

But  that  the  Aliment  might  not  degenerate  into 
a  complete  Corruption,  or  Acrimony,  for  the  moft 
Part  of  the  acid  Kind  ;  there  is  a  Check  from  the 
putrelcent  Degree  of  the  Heat,  the  Qiiantity  of 
Juices,  diftilling  from  the  Stomach,  and  that  of 
the  Saliva  itfelf  fwallowed  to  the  amount  of  Half 
an  Ounce  in  afl  Hour^  and  rather  inclined  to  aa 

.  Ale  a- 
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Alcalefcency :  Alfo,  thefe  Juices,  being  ground 
together  with  the  Aliment  -,  macerate,  fotren,  and 
diifTolve,  the  Fibres  themfelves,  and  their  cellular 
Lamina  ;  leaving  them  a  foft  Pulp,  like  what  we 
fee,  by  letting  them  remain,  for  fome  Time,  in 
warm  Water. 

There  is,  therefore,  no  particular  Kind  of 
Ferment,  in  the  Stomach,  from  which  the  Defign 
of  Nature,  the  Dilpofition  of  the  Stomach,  and 
its  life,  are  all  very  remote. 

The  nervous  Fibres  in  the  Stomach,  being  now 
irritated  by  the  Flatus,  Weight  and  Acrimony  of 
the  Food ;  begin  to  contra6t  themfelves  m.ore 
powerfully  than  when  the  Stomach  is  empty,  and 
Vv^ith  a  greater  Force,  in  Proportion  as  it  is  fuller  : 
Becaufe  the  Expanfion,  every  Way,  ferves  the  Fi- 
bres as  an  Hypomoclion,  or  Point  for  Motion. 
And,  firii,  the  mufcular  Stratum,  which  pafies 
along  the  lefer  Curvature,  connects  the  Pylorus 
with  the  Oelbphagus ;  and,  being  inferted  only 
into  the  left  Face  of  the  former,  draws  it  to  the 
right.  The  principal  Stratum  of  the  mufcular 
Fibres  contracts  the  Capacity  of  the  Stomach,  ac- 
cording to  its  Length,  grinds  or  interniixes  its 
Contents,  together  with  the  Juices,  and  deter- 
mines them  both,  like  the  Prefllire  of  fo  many 
Fingers,  to  flow  towards  the  Pylorus.  But  this 
Flux,  through  the  Pylorus,  is  not  perpetual ;  be- 
caufe the  Motion  begins  from  fome  Part  which  is 
more  irritated  ;  and  from  thence  the  Aliment  is 
driven  here  upwards,  as  in  other  Parts  downwards. 
In  this  Action  of  the  Stomach,  there  is  nothing 
v/bich  refenibles  the  Triture  made  by  the  ftrong 
Gizards  of  Graniverous  Fowls,  which  fome  Ana- 
tomiPcs  have  afcribcd  to  the  human  Stomach; 
which,  yet,  has  a  confidcrable  Degree  of  Strength  ; 
fmce  the  Contradtion  of  its  Fibres  is  often  more 
than  a  third  Part  of  their  Ler.gtli :  For  we  fre- 
quently 
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quently  fee  the  Stomach  reduced  to  lefs  than  a 
third  Part  of  its  Diameter,  even  to  the  Quantity 
of  a  few  Ounces,  with  a  Collapfion  of  its  Sides. 

But  the  ftronger  periftaltic  Motion  of  the  Sto- 
mach is  that  which  it  receives  from  the  Diaphragm 
and  abdominal  Mufcles  :  For,  by  the  PrefTure  of 
thefe,  the  Stomach  is  more  perfedly  emptied,  by 
a  clofe  Approximation  of  its  anterior  and  poflerior 
Sides.  As  it  is  principally  by  this  Force,  that 
Drinks  are  urged  on  contmually,  but  Foods  only 
when  they  are  diflblved-,  lefb  thofe  Parts,  which 
are  too  grofs,  fhould  be  expelled  through  the  Py- 
lorus into  the  Duodenum,  when  the  Stomach  is 
more  that  Way  inclined  by  Repletion  :  For  the 
folid  Aliments  do  not  feem  to  leave  the  Stomach, 
before  they  have  changed  their  fibrous,  or  other 
Texture,  for  that  of  a  grey  Mucus ;  diiToiving  into 
a  yellowifii  and  fomewhat  foetid  Pulp,  like  a  Li- 
quid. That  which  is  firft  prepared,  and  turned 
fluid,  goes,  before  the  reft,  out  of  the  Stomach : 
Firft,  Water ;  then  Milk,  Pot-Herbs,  Bread,  and, 
laft  of  all,  Flefti  Meats  •,  the  harder,  tougher,  and 
longer  Skins  or  Fibres  of  which  pals  unchanged. 
But  fuch  Things,  or  Bodies,  as  are  hard,  or  too 
large  to  pafs  the  Pylorus,  are  retained  in  the  Sto- 
mach for  a  long  Time*. 

But  as  a  confiderable  Portion  of  the  Drink  is  ab- 
forbed,  by  the  inhaling  Veins  of  the  Stomach  itfelf, 
which  open  in  the  pendulous  Villi,  and  exert  a 
Force  like  that  of  capillary  Tubes  or  Siphons,  and 
are  correfponding  to  the  exhaling  Arteries  of  the 
fame  Part ;  fo  their  Contents  take  a  more  imme- 
diate or  fhort  Way  into  the  Blood  ;  as  plainly  ap- 
pears, from  repeated  Experiments  of  injefting  the 
Veins.  V/hether  any  Part  may  pafs  into  the  lym- 
phatic Velfels,  is  doubtful. 


*  See  Dr.  AREV'iHKOT's  Effay  coiicei-ning 
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The  Stomach  being  irritated  by  too  great  a 
Quantity  or  Acrimony  of  the  Food,  or  elfe  by 
Sicknefs,  a  Repulfion  of  the  Bile,  or  other  Caufe, 
does,  by  an  antiperiftaltic  or  reverted  Motion  of  its 
Fibres,  drive  its  Contents  upwards,  through  the  open 
and  relaxed  Ocfophagus,  in  the  Act  of  Vomiting. 

But  then  this  Effect  is  partly  from  the  PrefTure 
of  the  abdominal  Mufcles  deprefllng  the  falfe 
Ribs,  and  urging  the  Contents  of  the  Abdomen 
againft  the  Diaphragm  •,  which,  at  the  fame  Time, 
contracting  itfelf  to  a  Plane  downwards,  forces  the 
Stomach,  in  a  Manner,  as  betwixt  the  Sides  of  a 
Prefs,  to  throw  up  its  Contents. 

But  the  Aliments  driven,  in  their  natural  Courfe, 
through  the  Pylorus  to  the  Duodenum,  m.eet  there 
with  the  influent  Bile  and  pancreatic  Juices,  which 
often  flow  back  into  the  Stomach.  But  the  former 
of  thefe,  being  the  principal  Bafis  of  Chylifica- 
tion,  will  require  from  us  a  previous  Hifl:ory  of 
the  Vifcera,  which  convey  their  Blood  through  the 
Vena  Porta,  for  the  Secretion  or  Formation  of  the 
Bile,  before  we  can  proceed  to  inquire  into  the  Na- 
ture and  EfTe'fls  of  that  povv'erful  Humour. 

Lymphatic  VelTels,  I  have  obferved,  are  fome- 
times  very  confiderable,  about  the  lefl^er  Curve  of 
the  Stomach,  arifing  from  the  Glandula  of  that 
Part;  and  inferted,  by  a  very  large  Trunk,  into 
the  Thoracic  Ducft :  Others,  no  doubt,  arife  from 
fmall  Glandules,  t)f  the  fame  Kind,  in  the  greater 
Curve.  As  to  the  other  laftcal  Vefl^els,  more  than 
thefe  in  the  Stomach,  I  have  never  been  able  to 
fee  them  ;  nor  do  1  think  they  exift :  Particularly 
thofc  lately  defcribed,  and  faid  to  pafs  Irom  the 
Stomach,  through  the  Omentum,  to  the  Liver, 
filled  with  a  true  Chyle. 

Within  the  human  Stomach  we  firil  meet  with 
a  great  Qtiantity  of  Mucus,  fpread  upon  its  vil- 
lous Lining,  from  the  Pores ;  which  Mucus  is  not 
unfrequcntiy  tinged,  by  fome  of  the  Bile  returning. 

into 
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into  the  Stomach.  Befides  this,  in  an  empty  Sto- 
mach, after  fading,  upon  bending  the  Body,  sL 
great  Quantity  of  limpid  or  watery  Humour  will 
rife  into  the  Mouth,  exaftly  of  the  fame  Nature 
with  the  Saliva  •,  which  Liquor  is  very  rarely  to 
be  found  pure,  or  unmixed,  in  the  Stomach  :  For 
if  it  can  be  fo  had,  free  from  any  Mixture  of  the 
Food,  it  is  far  from  pofielTmg  any  acid  or  alcaline 
Acrimony  ;  But,  on  the  contrary,  if  it  be  free 
from  acid  or  acefcent  Relics  of  the  Food,  it  fpon- 
taneoufly  changes,  both  in  Man  and  Brutes,  ra- 
ther to  a  lixivial  or  alcaline  Nature.  This  Liquor 
difiiiis  from  the  Arteries  of  the  Stomach,  through 
its  villous  Tunic,  after  the  Manner  v/e  fee  by  ana- 
tomical Injeftions  •,  which  is  eafily  urged  into  the 
Veffels  of  the  Stomach,  fo  as  to  perfpire  through 
its  Infinity  of  Pores. 

The  Stomach,  then,  contained  within  the  Ab- 
domen, which  is  perfeftly  full,  will,  from  thence, 
as  in  a  Prefs,  receive  a  Force,  or  FrefTure,  upon 
its  Sides,  which  lie  betwixt  the  Diaphragm  ;  the 
Concavity  of  whofe  right  Wing  is  filled  by  the 
Liver  ;  under  which,  and  within  the  left  Wing, 
lies  the  Stomach,  extended  almoft  tranfverfly  be- 
hind the  refilling  abdominal  Mufcles.  The  more 
the  Stomach  is  filled,  the  more  it  is  urged  by  this 
PrelTure  of  the  Mufcles  •,  becaufe,  at  the  fame 
Time,  it  rifes  upwfrds,  in  a  right  Angle,  to  the 
Contaft  of  the  Peritoneum.. 

Pofiibly,  alfo,  the  Stomach  abforbs  and  retains  the 
more  fubtil  Particles  of  v/hat  it  has  thus  prepared 
for  Nutrition,  efpecially  in  Women  giving  Suck  j 
by  conveying  it  into  their  Mamill^;  by  fome  mi- 
nute Canals,  which  are  imperceptible  when  empty, 
like  fome  of  the  lymphatic  Vcrfeis. 

It  is  alfo  the  Organ  in  which  the  Senfation  of 
Hunger  refides.     Haller's  FhyficL 

Vol.  if  D  In- 


34        Of  the  Oefopliagus     Led.  ir. 

The  Signs  of  an  Inflammation  of  the  Stomach. 

Thefe  generally  are,  a  burning,  fixed,  and  pungent 
Pain ;  an  Excerbation  of  this  Fain,  every  Time  any 
Thing  is  taken- into- it;  a  painful  Vomiting,  immedi- 
ately after  eating  and  drinking,  accompanied  with  a 
tormenting  Hic^cough ;  a  violent  and  perpetual  Un- 
eafmefs  about  the  Pr^cordia,  with  an  acute  con- 
tinual Fever.  The  Caufes  of  this  Diforder  are, 
either  general.  Inflammations ;  the  Contiguity  of 
the  Stomach  to  other  inflamed  Parts  •,  or  by  taking, 
in  fome  acrid  Subftances,  &c.  It  very  often  foon 
proves  mortal,  unlefs  expeditioufly  cured,  like  other 
Inflammations.  It  terminates  either  in  Plealth,  or 
in  fuppuratory,  fcirrhouc,  cancerous,  gangrenous 
Diforders ;  or  fudden  Death,  by  violent  Convul- 
lions.     Bgerk.aave's  Aphorifms. 

Observations. 

The  Stomach  is,  in.general,  larger  in  Men,  than. 
in  Women  -,  yet  I  found:  the  Stomach  of  a  young 
Woman  of  an  enormous  Capacity. 

^  We  ought  not  to  be  furprifed,  if  the  Stomach,. 
when  conflderably  augmented  in  Bulk,  di^fccnds 
lower  than  the  epigafl:ric  Region,  and  even  reaches 
below  the  Navel ;  as  I  have  before  obferved.  But 
it  appears  furprifing,  that,  even  in  fmall  W'ounds 
of  the- Diaphragm,  the  whclt^Stomach  fliould  Ci'vp- 
into  the  Thorax :  This,  however,  has  fometimcs 
happened,  Ambrose  Pare  fays*,  that  in  the 
Bread  he  found  the  Stomach,  which  had  paffcd 
through  a  Wound  in  the  nervous  Ceruer  of  the- 
Diaphragm,  which  was  not  much  above  an  Inch 
long.     Fabricius  Hildanus  -f  relates  a  fimiiar 


*  On  Woumls  i;i  particular,  Lib.  X. 
t-  Obf.  Ccr-uw.  4.  Obf.  -^j, 

Obfer^ 
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Obfervation  :  And  what  is  ftill  more  furphfing  is, 
to  find  the  Stomach  in  the  Thorax  without  any 
Mark  of  a  Wound  in  the  Diaphragm.  Riverius 
fays*,  that,  in  the  right  Part  of  the  Bread,  he 
found  the  Stomach  pofTeffing  the  Place  of  the 
Lobe  of  the  Lungs,  which  was  wanting  on  that 
Side,  and  the  Perfon  never  felt  the  Effects  of  this 
preternatural  Situation  of  thefe  Organs ;  having, 
for  a  long  Time,  enjoyed  a  perfect  State  of 
Health. 

Thomas  Bartholine  alfo  fays-f,  that  in  the 
Breaft  he  found  the  Stomach  covered  with  the  Epi- 
ploon. There  is  great  Reafon  to  believe,  that 
thefe  two  laft  extraordinary  Cafes  depended  on  a 
Fault  of  the  firfl  Conformation.  I  fiiall  here  add 
a  third  preternatural  Cafe,  which  alfo  appeared  to 
depend  on  a  Fault  of  the  firft  Confirmation. 

Mr.  MouTON  junior li,  opening  a  Foetus  of 
nine  Months,  v/as  furprifed,  on  opening  the  Ab- 
domen, not  to  find  the  Stomach,  nor  Spleen ; 
but,  on  opening  the  Thorajt,  he  found  the  Sto- 
mach and  Spleen,  of  the  left  Side,  pofTeffing  the 
Place  of  the  Lobe  of  the  Lungs,  v/hich  was 
•wanting  on  that  Side,  and  of  which  there  was: 
no  Mark.  Having  examined  the  Diaphragm, 
he  found  an  extraordinary  Aperture  of  about  an 
Inch  and  an  Half  in  Extent,  and  fituated  at  the 
Side  of  that  which  affords  a  PaiTaee  to  the  Cefo- 
phagus  :  He  alfo  found,  that  one  Lobe  of  the 
Liver,  which  was  almofl  leparated  from  the  refl:, 
had  pafTed  through  this  Aperture. 

Mr.  CouRTOis  j;,  who  was  prefent  at  this  Dif- 
feflion,  fays,  that  he  faw  this  particular  Pheno- 
menon, with  all  its  Circum.fcances. 


*  RivjBRius  Obf.  Centur.  4..  Obf.  67. 

t  Vide  Tko.  BarthojMNE  Hift.  Anat.  Centur.  6.  Hifl.  55.  _ 

il  Surgeon  of  the  Chirureicai  Academy  of  Paris, 

I  Ibid. 
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After  long  Abftinence,  and  fevcre  Pains,  the 
Body  is  not  only  much  emaciated  ;  but  fometimes, 
alfo,  the  Stomach,  with  the  lRtcftines,.v7cre  fo  con- 
tra6led,  that  they  are  no  larger  than  the  Inteftines. 
Fred.  Ruysch's  Obferv. 

A  m.iddle-aged  Man,,  in  low  Circumftances, 
tall,  corpulent,  and  of  a  very  good  Habic  of  Body, 
who  wilfully  ftarved  himfelf  to  Death  in  a  Stable  : 
In  difie6ting  him,  I  found  all  the  Parts  perfectly 
found ;  but  the  Stomach  and  Inteftines  were  in- 
tirely  empty,  without  the  lead  Remains  of  Excre- 
ment :  The  Bile  was  in  great  Quantity,  fo  as  not 
only  to  tinfture  the  adjacent  V'ifcera,  but  to  fill  a 
confidcrable  Part  of  the  Inteftines.  The  Size  of 
the  Omentum  was  larger  than  any  I  ever  faw ; 
being  an  Inch,  thick  ^  and  it  retained  the  Impref- 
iion  or  the  Inteftines :  The  Mefentery  and  Mefo.- 
colon  were  very  fat.  In  the  Stomach,  v/hich  was 
llkewife  tinftured  internally  v/ith  the  Bile,  there 
was,  near  the  Pylorus,  a  great  many  Orifices  of 
the  muciferous  Glands,  about  the  Bignefs  of 
Pins  Heads,  which,  Vv^ien  fqueezed,  emitted  the 
contained  Mucus.  From  hence  it  appears,  that 
the  Fat  oi"  a  healthy  Perlbn.  is  not  very  foon  con- 
lumed,  even  after  extreme  Inanition  ;  and  that 
the  Bile  may  likewifc  be  fqueezed  out  of  theCali- 
Bladder  without  any  fwelling  of  the  Stom.ach. 
Haller's  Patholog.  Obf  24. 

In  the  Body  of  a  Woman,  the  Peritonazum,  Sto- 
mach, Duodenum,  Colon,  G;ill-Bladder,  and  Li- 
ver, were  all  grown  togetljer  in  or:c  coiii'uied  Mafs-; 
(hooting  out,  on  all  Sides,  fmall  white  Fibres, 
v/hich  degenerated  into  a  thick  :ivid  fait  Body  ;  by 
which  the  above  Parts  were,  in  a  Manner,  glued 
together.  So  ftrong  was  the  C(;h:fion,  that  the 
Colon  could  not  be  ieparated  from  the  Stomiach  •, 
and  there  was  an  open  Paflagc,  from  that  Inteftine 
ta  the  Stomach,  fomied  by  an  Ulcer.     Hence  the- 

Coijan. 
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Colon  was  empty,  and  the  Stomach,  in  the  Part 
contiguous  to  the  Colon,  was  very  much  disfigured 
by  fcirrhous  Tumors  and  Abfceffes,  but  had  a 
found  coronary  Orifice.  Upon  inquiring  into 
the  Difeafe,  I  was  told,  that,  about  eight  Years 
before  her  Death,  ilie  was  feized  with  an  Illnefs, 
during  her  Lying-in,  of  which  fhe  never  pertedlly 
recovered  -,  and  could  neither  fpeak  plain,  nor  bear 
any  folid  Food -ever  after:  But  mod  of  her  Suf- 
tenance  had  been  fmall  Beer,  which  fupplied  her 
iuft  with  fuificient  Strength  to  beg  about  the  TowBo 
Hallur's  Pathol.   Obf  23. 

A  large  Grypta  of  the  Stomach,  found  in  a 
Woman  of  about  Sixty-four  Years  of  Age.  Ac- 
cording to  her  Daughter's  Account  of  her,  fhe  had 
b^en  fubjeft  to  complain  ©f  Pain  in  her  Breaift,  lofl 
her  Senfes,  was  much  troubled  with  Worms,  and 
frequent  Bleeding  at  the  Nofe.  It  was  evident, 
that  the  Cataftrophe  had  been  finifhed  by  a  Drcpfy, 
■whereby  the  fubcutaneous  cellular  Membrane, 
which  invefts  the  Mufcles,  and  that  lines  the 
Thorax,  Pericardium,  and  Abdomen,  v/^re  reu- 
•dered  turgid  with  Water.  The  Ventricles  of  the 
Brain  were  lefs  affecl:exl.  The  Lungs,  which  is 
often  the  Cafe,  had  large  Adhefions  with  the  Me- 
diaftinum.  Pericardium,  and  Diaphragm  •,  the 
Aorta  was  full  of  Callofities,  which  are  frequent 
enough  in  old  Subjects  •,  and  the  Inteftines  fwarmed 
with  Worms :  In  the  inferior  Orifice  of  the  Sto- 
mach there  were  ten  or  twelve  hemifpherical  Tu- 
bercles, refembling  Nipples,  produced  by  the  vil- 
lous Tunics  ;  the  Points  of  thefe  Tubercles  were 
either  black,  or  quite  perforated;  iheir  Cavities 
full  of  Pus,  and  their  DimiCnfions  very  different  j 
fome  of  them  being  about  three  Lines  in  Dia- 
meter, and  others  an  Inch.  This  was  a  very  fm- 
gular  Cafe  ;  and  affords  a  Conjedlure,  whether  the 
Difeafe  was  owing  originally  to  the  Worins  cor- 
,D  3  joding 
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rpding  the  Stomach,  or  to  an  Oblh-uftion  of  the 
Crypto  of  the  Stomach,  which  thefe  Tubercles 
fefembled  very  m.uch  in  their  Figures,  but  they 
were  greatly  in'^reafed  in  Size.  Her  Appetite  and 
Digeftion  continued  pretty  good.  Haller's  Pa- 
thol. Otr.  22. 

A  young  Man  received  a  Kick  in  the  Belly, 
v/hicli  occafioned  a  continual  Pain  in  the  anterior 
Part  of  his  Abdomen,  with  a  great  Weaknefs  of 
Digeilion  j  and  thefe  SymptomjS  were  fucceedcd  by 
a  flow  Fever,  which  at  lall  proved  m.ortal.  Upon 
diiledinfr  his  Bodv,  the  Omentum  \yas,  as  it 
v/ere,  folded  up,  and  about  an  Inch  and  a  Half 
thick.  It  adhered  very  firmly  to  the  Liver  and 
Stomach.  Within  it  was  a.  foetid  putrid  Pus,  and 
•the  very  Subilance  of  the  Stomach  was  turned  to  a 
kind  of  grumous  bloody  Cancer.     Ibid,  Obf  2  5 . 
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LECTURE     li-L 

Of  the    general  Situatioiij    Size,  and 
DiviSon,  of  the  Intestines. 

^.y.^^y  ROM  the  Pylorus  to  the  mferior  Part 
W  ffi;!i    of  the  Abdomen,  lies   a  long  Tube, 


^1 
W 
^^L&t^    volutions,  called  the  Inteftines. 


¥m??M.    bent  into  various  Directions  and  Con- 


^^^^  ^  This  Tube,  or  Canal,  thus  folded, 

fills  the  greatefl  Part  of  the  abdominal  Cavity  -, 
and  it  is  connecled,  through  its  whole  Extent,  tQ 
membranous  Produftions  or  Continuations  of  the 
Peritonaeum  -,  but  principally  to  thofe  called  the 
Mefentery  and  Mefocolon. 

This  Incurvation  of  the  inteftinal  Canal  forms 
two  Arches:  A  fm/all  one,  by  which  it  is  con- 
nedsd  to  the  Mefentery  and  Mefocolon  ;  and  a 
large  one,  on  the  oppofite  Side,  which  lies  loofe. 
The  whole  Canal  is  generally  faid  to  be  about  fix 
Times  as  long  as  the  Subject  duly  proportioned. 

This  Canal  is  neither  of  an  equal  Size,  nor 
Thicknefs,  through  its  v/hole  Length  •,  whence 
Anatomiils  thought  proper  to  divide  them  into 
Tenuia,  or  fmali  J  and  CraiTa,  or  great. 

They  likewife  fubdivided  each  Clafs  int^o  three 
Portions,  which  they  diftinguiflied  by  particular 
Names.  The  fmall  ones  are.  Duodenum,  Jeju- 
num, and  Ileum  -,  the  great  ones,  Cscum,  Colon, 
and  Rednm. 
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Stru6lure  of  the  Intestines.  In  general  they 
are  compofed  of  feveral  Tunics,  much  in  the 
fame  Manner  with  the  Stomach.  The  firft  exte- 
rior is  a  Continuation  of  the  Mefentcry,  or  of 
fome  other  Elongation  or  Duplicature  of  the  Pe- 
ritoncEum. 

This  is  generally  termed  the  common  Tunic-, 
and  it  has  a  cellular  Subftance,  on  its  interior  Sur- 
face, like  that  of  the  Stom.ach -,  which  Ruysch 
thought  fit  to  call  a  diftind  Tunic,  by  the  Name 
of  Tunica  Cellulofa. 

The  fecond  Tunic  is  mufcular,  and  forms  two 
Lamins  ;  one  external,  the  other  internal. 

The  external  is  very  thin,  and  its  Fibres  longi- 
tudinal j  the  internal  is  thicker,  and  its  Fibres  run 
tranfvcrily  round  the  Circumference  of  the  intcf- 
tinal  Cylinder. 

Thele  two  Lamina  adhere  clofely  together,  and 
are  not  feparatcd  without  great  Difficulty  :  They 
likewife  adhere  to  the  common  Tunic,  by  the  In- 
tervention of  the  cellular  Subftance,  which  is  in 
greater  Quantity  on  the  Side  next  the  Mefentery, 
than  on  the  other. 

The  third  Tunic  is  called  Nervofa,  and  is  fome- 
what  like  that  of  the  Stomach.  It  has  a  parti- 
cular Lamina,  which  ferves  as  a  Bafe  to  fuftain  it, 
confifting  of  very  fine,  ftrong,  oblique  Fibres, 
which  feem  to  be  of  the  ligamentary  or  tendinous 
Kind. 

To  infpe6l  this  Lamina  diftinflly,  a  Portion  of 
the  Inteftines  muft  be  inflated,  and  the  common 
Tunic  removed,  with  the  mufcular  Fibres  fcrapcd. 


*  Dr.  WiN'sLOW  is  not  of  Opinion,  that  thefc  Fibres  are  fpiral, 
nor  that  ihey  a:e  perftil  Circles,  or  Rings  -.  But  they  feem  rather  to 
be  Segmenls  of  Circles,  ciiipofed  much  in  the  fame  Manner  as  thole  of" 
the  Stomach,  anci  I'urrounding  intirely  the  intcllinal  Canal. 


This 
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This  Turjc  retains  two  reticular  Subftances, 
v/hich  are  both  vafcular  •,  one  arterial,  the  other 
venal ;  accompanied  by  a  great  Number  of  nerv- 
ous Filaments.  Thefe  Vellels  and  Nerves  are  Pro- 
duiftions  of  the  mefenteric  VefTels  and  Nerves  :* 
And  as  they  furround  the  whole  inteftinal  Canal, 
fome  Anatomifts  have  formed  them  into  a  diftinfe 
Tunic,  by  the  Name  of  Tunica  Vafculofa. 

The  nervous  Tunic  fends  off  from  its  inner  Sur- 
face a  great  Number  of  Portions  of  Septa,  more 
or  lefs  circular,  which  contribute  to  the  Formation 
of  what  are  called  Valvul^e  Conniventes  :  It  like- 
wife  feems  to  fuftain  feveral  different  glandular  Bo- 
dies which  are  difcovered  in  the  Cavity  of  the  In- 
teftines. 

The  fourth,  or  interior  Tunic,  is  very  foft,  and 
named  Tunica  Villofa.  It  has  the  fame  Extent 
with  the  third  Tunic,  which  fupports  it ;  and  it 
lines  all  the  Septa  of  that  third  Tunic  •,  but  it  is 
not  uniform  through  the  whole  Canal,  as  we  lliall 
fhew,  in  its  particular  Defcription. 

The  Intestina  Tenuia.  The  fmall  Inteftines 
form  one  continued  uniform  Canal :  And  though 
three  Portions  of  it  have  three  different  Names, 
yet  we  have  no  fufficient  Marks  whereby  to  dif- 
t.inguifn  them,  to  fix  the  precife  Extent  or  Length 
of  each  Portion,  or  to  fettle  its  juft  Limits. 

The  firft  and  fmalleft,  or,  properly  fpeaking, 
the  fnorteft  Portion  of  the  Vv^hole  Canal,  is  called 
Duodenum  ;  the  fecond,  which  is  much  longer. 
Jejunum  ;  and  the  third,  which  is  ftill  longer  than 
the  fecond,   Ileum. 

Situation,  Connexion,  and  Struflure,  of  the 
Duodenum.  The  firft  Portion  of  this  Inteftine 
was  called  Duodenum,  from  the  Length  afcribed 
to  it  by  the  Antients;  viz.  the  Breadth  of  twelve 
fingers :  And  the  Moderns  need  not  cavil  much 

about 
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about  this  Length,  if  it  is  meafured  with  the  Ends 
of  the  Fingers  of  the  Subjeft. 

This  Inteiline  having  arifen  from  the  Pylorus, 
is  immediately  bent  a  little  backwards,  and  ob- 
•iiquely  downwards  ;  then  it  bends,  a  fecond  Time, 
towards  the  right  Kidney,  to  whicii  it  is  a  little 
connecled  -,  and  from  thence  paffes  before  the  re- 
nal Artery  and  Vein,  afcending,  infenfibly,  from 
right  to  left,  till  it  gets  before  the  Aorta ;  and, 
Jaftly,  the  dorfal  Vertebra.  It  continues  its  Courfe 
obliquely  forward,  by  a  gentle  Turn,  which  may 
be  reckoned  a  third  Incurvation,  and  alfo  the  Ex- 
tremity of  the  Duodenum. 

Through  its  whole  Courfe  it  is  firmly  bound 
dov/n  by  Folds  of  the  Peritoneum,  efpecially  by 
a  tranfverfe  Duplicature  which  gives  Origin  to  the 
Mefocolon.  The  two  Lamina  of  this  Dupli- 
cature, being  at  firft  feparate,  and  foon  after  unit- 
ing, muft  leave  a  triangular  Space  between  them, 
which  is  lined  with  a  eel  hilar  Subflance. 

It  is  in  this  Space  that  the  Duodenum  adheres, 
by  means  of  the  cellular  Subftmcc,  to  the  Parts 
already  named ;  and  the  Inteftine  is  contained 
therein,  as  in  a  Cafe  :  So  that,  without  Dificction, 
we  can  fee  nothing  but  its  two  Extremities  ;  and 
even  thefe  are  hid  by  the  Colon,  and  the  firil  Con- 
volutions of  the  Jejunum. 

The  firil  Tunic  of  the  Duodenum  is,  confe- 
^uently,  different  from  that  of  the  other  fmall 
Inteftines  •,  having  this  pecuHar  to  it,  that  it  does 
not  inveft  the  whole  Circumference  of  the  Intef- 
tine;  becaufe,  through  the  greateft  Part  of  its 
Length,  it  lies  in  the  triangular  Space  already 
mentioned  :  And,  for  the  fame  Reafon,  there  is  a 
greater  Qiiantity  of  eel  hilar  Subftance  belongs  to 
the  exterior  Tunic  of  the  I>uodenum,  tjian  to  that 
.of  the  other  Intellines. 

The 
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The  mufcular  Tunic  is  thicker  than  that  of  the 
Jejunum,  or  Ileum. 

The  Tunica  Nervofa  and  Villofa  form  con- 
jointly, on  the  Infides  of  this  Inteftine,  a  great 
Number  of  fmall  Duplicatures,  v/hich  advance  to 
the  Cavity  more  or  lefs  dire6lly,  like  Portions  of 
circular  Planes,  with  one  Edge  fixed  to  the  In- 
teflines,  and  the  other  loofe  :  Thefe  are  what  Ana- 
tomifts  call  Valvule  Conniventes. 

The  loofe  or  floating  Edge  of  thefe  Valves  is 
formed  into  fmall  Gathers,  or  Valves,  in  the  na- 
tural State.  I  fay  dengnedly  in  the  natural  State, 
to  rectify  the  falfe  Ideas  which  dry  Preparations  of 
the  Inteftines  are  apt  to  beget.  The  v/hole  Sur- 
face of  thefe  Duplicatures,  or  Valves,  is  villous, 
as  well  as  that  of  the  Interilices  between  them. 

The  Villi  of  this  Inteiline  are  thicker  than  in 
the  Stomach  •,  but  the  Texture  of  them  in  Man, 
is  not  like  Flairs,  as  they  are  commonly  repre- 
fented  in  Figures  •,  but  rather  like  that  of  a  fun- 
gous, granulated  Subflance,  compofed  of  an  in- 
finite IN' umber  of  very  fine  Papills,  of  different 
Figures,  in  which  we  fee,  through  a  Microfcope,  a 
Multitude  of  depreffed  Points,  or  Pores,  by  which, 
their  whole  Surface  feems  to  be  pierced. 

By  the  fame  Help,  we  obferve,  on  different 
Places  of  the  inner  Surface  of  this  Inteftine,  fe~ 
veral  round  villous  Tubercles,  rifmg,  like  fmall 
Verruca,  at  different  Diftances  from  each  other. 

This  Subftance  fuftains  an  infinite  Number  of 
capillary  Veffels,  of  different  Kinds  :  For,  befides 
the  Blood-Veffels,  we  fometimes  obferve  a  great 
^Slumber  of  v/hite  Filaments,  which  run  through 
it,  and  end  at  its  inner  Surface,  like  fo  many  ca- 
pillary Roots  of  the  Veffels  called  Vense  Ladtece. 

The  fungous  Subftance  which  binds  thefe  capil- 
lary Filaments  togetlier,  and  furrounds  them,  is 

very 
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very  tender  •,  and  the  capillary  Extremities  of  the 
fmall  Blood- Veflels,  diftributed  through  it,  feem 
to  be  turned  towards  the  Pores  of  the  Papillae. 
Through  thefe  Pores,  a  mucous  Fluid,  more  or 
•lefs  tranfparent,  is  difcharged,  which  continually 
moiftens  the  Cavity  of  the  Intefline. 

Glands  of  the  Duodenum.  The  internal  Sur- 
face of  the  Duodenum  is  furnifned  with  a  great 
Number  of  fmall,  flat,  glandular  Tubercles,  raifed 
on  the  Sides,  and  deprefled  in  the  Middle,  by  a 
kind  of  Foffula ;  and  they  are  more  numerous 
near  the  Beginning  of  this  Inteftine,  than  any- 
where elfe. 

About  the  Pylorus,  they  lie,  in  a  Manner,  in 
Heaps,  or  Clufters  •,  and  from  thence  the  Diftance 
between  them  increafes  gradually,  all  the  Way,  to 
the  other  Extremity,  where  they  are  Angle. 

Thefe  Glands,  when  examiined  carefully,  appear 
like  little  Bladders,  with  the  Orifices  turned  to- 
wards the  Cavity  of  the  Inteftine,  and  the  Bodies 
fixed  in  the  fpongy  Subftance  next  the  nervous 
Tunic.  They  furniHi  a  particular  Fluid,  v/hich  is 
often  found  to  be  vifcid. 

On  the  internal  Surface  of  the  Duodenum,  al- 
moft  at  the  inferior  Part  of  the  firft  Incurvation, 
and  on  the  fliorteft  Side,  there  is  a  longitudinal 
Eminence  ;  in  the  Point  or  Apex  of  which  lies  the 
Orifice  -of  the  Du6lus  Bilarius,  within  which  the 
Dudlus  Pancreaticus  likewiie  opens. 

This  Inteftine  is  commonly  the  wide-ft,  though 
the  fliorteft  of  the  Intcftina  Tenuia,  and  is  inverted 
by  more  cellular  Subftances,  efpeciaily  while  within 
its  triangular  Cafes,  where  it  wants  the  exterior 
Tunic,  which  the  others  have  ;  and,  confcquently, 
it  is  more  eafily  dilatable,  by  the  Subftances  which 
might  otheiwik  itick  within  it, 

Situ« 
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Situation,  Size,  and  Strufture  of  the  Jejunum. 
This  Inteftine  is  fo  called,  becaufe  it  is  oftener 
found  more  empty  than. the  Ileum.,  which  begins  at 
the  laft  Incurvation  of  the  Duodenum,  where  it  is 
€onne6led  to  the  Beginning  of  the  Mefocolon. 

From  thence  it  bends  downwards  from  left  to 
right,  and  obliquely  forwards,  or  from  the  Ver- 
tebra ;  and  makes  feveral  Convolutions,  which  lie 
chiefly  in  the  fuperior  Part  of  the  umbilical  Region. 
Through  all  this  Courfe,  it  is  conneded  to  the  Me- 
fentery. 

It  is  a  pretty  difficult  Matter  to  fix  the  exad: 
Bounds  between  this  Inteftine  and  the  Ileum.  The 
external  Marks  being  of  a  redder  Colour  in  one  than 
in  the  other,  though  pretty  common,  are  not  con- 
ftant  J  and  the  internal  Marks,  fixed  from  the  Plu- 
rality of  Valvule  Conniventes,  are  indeterminate, 
and  oftentimes  appear  only  from  DiiTeftion. 

The  Tunics  of  the  Jejunum  are  nearly  of  the 
fame  Stru<Slure  with  thofe  of  the  Duodenum,  but 
thinner.  The  common  Tunic  is  a  Continuation 
of  the  Mefentery  ;  and  the  cellular  Subftance  is  in 
lefs  Quantity  than  in  the  Duodenum  •,  and  indeed 
feems  to  be  altogether  wanting  along  the  great 
Curvature  of  the  Convolutions,  where  the  longi- 
tudinal Fibres  of  the  mufcular  Tunic  adhere  very 
clofely  to  the  external  Membrane. 

This  mufcular  Tunie  is  not  fo  fbrong  as  that  of 
the  Duodenum.  The  lono;itudinal  Lamina  of  Fi- 
bres  is  very  thin,  and  almofl;  imperceptible,  except 
along  the  great  Curvature  oppofite  to  the  Con- 


*  Thefe  two  Inteftines  may  be  better  diitingiiiflied  by  their  differ- 
ent Situations,  whicii  are  pretty  regular :  Eut  as  even  this  Mark  is 
not  particular  enough,  the  eaiieil:  Way  that  I  have  been'able  to  con- 
trive, and  which  will,  in  moft  Cales,  be  found  ilifliciently  exaft,  is,  to. 
divide  both  the  Inteftines  into  five  Parts ;  and  to  allow  nearly  Two- 
fifths  to  tlie  jejanum,  and  a  little  more  tlian  Three-fifths  to  the 
Lcum. 

neftion. 
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neflion  of  the  Mefentery,  where  we  fee  through 
the  membranous  Tunic  a  kind  of  whitifh  liga- 
mentary  Band,  about  the  third  Part  of  an  Inch  in 
Breadth,  which  is  continued  along  the  great  Cur- 
vature of  all  the  Convolutions  of  this  Inteftine, 
and  of  the  Ileum. 

This  ligamentary  Membrane  is  like  thofe  which 
we  obferve  on  the  Sides  of  the  fmall  Extremity  of  the 
Stomach.  It  adheres  perfectly  to  the  membranous 
Tunic,  and  to  the  longitudinal  Fibres  of  the  muf- 
cular  Tunic,  v/hich  are  here  more  vifible,  and  ap- 
pear to  be  fcronger  than  in  any  other  Place. 

Ths  Tunica  Nervofa,  which  I  choofe  rather  to 
call  Reticularis,  and  its  proper  cellular  or  lanu- 
ginous  Subilance,  have  nothing  peculiar  to  them 
more  than  has  been  already  faid  about  the  Intef- 
tines in  general.  By  blowing  artfully  into  this 
Subflance,  it  may  be  made  to  fwell  fo  much,  round 
the  whole  Cavity  of.  the  Inteftine,  as  to  deflroy  all 
the  Diiplicatures,  or  Valvule  Conniventes. 

Thefe  Valves,  in  this  InteiLine,  are  very  broad, 
numerous,  and  very  near  each  other.  On  the 
Side  of  the  great  Curvature  their  Circumference 
is  continuous,  and  uniform  -,  but  next  the  fmall 
Curvature  there  are  feveral  Breaks  in  them ;  the 
Extremjties  of  fome  advancing  beyond  the  reft, 
and  terminating  in  Pores.  Some  of  thefe  Valves 
go  quite  round,  others  only  fome  Part  c^f  t]ie  Way, 
and  fome  of  them  are  very  fmall,  which  go  ob- 
liquely between  two  large  ones,  forming  a  kind  of 
Com  muni  cation . 

The  Papillfe  *  of  the  Tunica  Villofa  are  here 
more  raifed,  loofe,  and  floating,  than  in  the  Duo- 
denum ;  and  each  of  tiiCm  fcems  to  be  divided 


*  The  Obfervations  F.ncl  Figfures,  p-ablifhed  by  Dr.  Helvetius,  in 
the  Memoiis  of  the  Royal  Academy  of  Sriercesj  exprefs  thefe  Papillx> 
and  the  whole  Tunica  Reticularis;  very  juftly.     Dr.  Winslow. 

into 
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into  feveral  others,  by  Incifures  of  a  very  fingular 
Kind :  In  other  Refpeds  they  agree  pretty  much 
with  what  was  faid  in  the  Defcription  of  the  In- 
teftines  in  general. 

The  glandular  Lacuna  of  the  Jejunum  are  of 
the  fame  Structure  with  the  Glandulae  Bruneri,  or 
Duodenales  \  but  they  are  difpofed  in  a  different 
Manner.  They  are  partly  fingle,  at  different  Dif- 
tances  from  each  other  •,  and  partly  in  feverat 
Clufters,  like  flat  oblong  Bunches  of  Grapes,  called 
Plexus,  Glandulofi  Peyeri. 

Thefe  are  in  the  largeft  Quantity  near  the  great 
Curvature,  and  they  crofs  through  feveral  Valvulse 
Conniventes  at  once. 

Situation  and  Stru6lure  of  the  Ileum.  The 
Convolutions  of  this  Intelline  furround  thofe  of 
the  Jejunum  on  the  two  inferior  Sides  •,  and  it 
palTes,  in  a  winding  Courfe,  from  the  left  Side,  by 
the  Hypogaftrium,  to  the  right,  where  it  termi- 
nates a  little  below  the  right  Kidney  ;  joining  the 
Inteftina  CrafTa  in  the  Manner  which  I  fhall  relate 
hereafter.  The  lateral  Convolutions  are  fupported 
by  the  OiTa  Ilium  i  fo  called,  not  from  this  In- 
teftine,  but  from  the  Region  of  the  Abdomen- 
termed  Ilia. 

The  Stru<5ture  of  the  Ileum  is  much  the  fame 
with  that  of  the  Jejunum  ;  only  the  internal  Du- 
plicatures,  or  Valvule  Conniventes,  decreafe  gra- 
dually, both  in  Number  and  Size.  Near  the  Ex- 
tremity of  the  Ileum  their  Direftion  is  changed  u 
and,  inftead  of  being  tranfverfe  or  circular,  they 
become  longitudinal,  and  terminate  in  a  kind  of 
Pylorus,  which  advances  into  the  Cavity  of  the 
great  Inteffines,  as  we  fliall  fee  prefently. 

We  obferve  likewife,  in  this  Intefline,  as  in  the 
Jejunum,  frngle  or  folitary  Glands,  or  Lacuns  j 
and  alfo  reticular  Glands,  or  Glands  in  Clui^:ers^. 
the  laH  of  which,,  at  the  Extremity  of  this  Intef- 

tine,. 
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tine,  is  oftentimes  of  great  Extent  •,  but  the  great- 
eft  Part  of  thefe  Glands  appear  to  be  flatter  here 
than  in  the  Jejunum.  The  cellular  Subftance  of 
the  external  Tunic  is  in  lefs  Quantity  than  in  the 
foregoing  Inteftines,  and  the  Ileum  commonly  ap- 
pears,paler  than  the  Jejunum. 

I'he  Veffels,  Nerves,  Conne(5lions,  &c.  muft 
be  referred  to  the  Hiftory  of  the  Mefentery. 

Intestina  Crassa  in  general.  The  great  In- 
teftines are  one  continued  Canal,  divided  into 
three  Portions,  like  the  fmall  ones  :  This  Canal 
begins  by  a  kind  of  Sacculus,  or  Bag,  which  is 
reckoned  the  firft  of  the  three  Portions,  and  called 
Cfficum. 

The  fecond  Portion,  called  Colon,  is  the  longeft 
of  the  three  •,  and  is  diftinguiftied  from  them  by  a 
great  Number  of  particular  Eminences,  or  Con- 
vexities, vv^hich  appear  on  its  external  Surface 
through  its  whole  Length. 

The  laft  Portion  is  named  Re6tum  •,  being  more 
uniform,  narrower,  thicker,  and  much  fhorter, 
than  the  Colon. 

The  Strufture  of  the  great  Inteftines  is  nearly 
the  fame  with  that  of  the  fmall  ones,  in  regard 
both  to  the  Number  and  Difpofition  of  their  Tu- 
nics. They  are  ftxorter,  and  have  fewer  Convo- 
lutions •,  but  are  much  more  capacious.  Xhe  Tu- 
nics in  general  are  ftronger,  efpecially  the  muf- 
cular  ones  ;  the  Villi  and  mucilaginous  Glands 
are  different ;  and  there  are  feveral  other  Things, 
relating  to  them,  which  v,'i!l  be  defcribed  in  their 
proper  Places. 

Situation  and  Structure  of  the  Cjf.cum.  The 
Inteftinum  Cjecuhi  is  only  a  round,  fliort,  broad 
Bag,  the  Bottom  of  which  is  turned  downwards, 
and  the  Mouth,  or  Opening,  upwards :  It  lies 
under  the  right  Kidney,  and  is  hid  by  the  laft  Con- 
volution of  the  Ileum.     It  is  about  three  Fingers 

Breadth 
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Breadth  in  Length,  and  its  Diameter  is  more  than 
double  that  of  the  fmall  Inteftines. 

Appendicula  Vermiformis.  On  one  Side  of 
the  Bottom  of  the  Caecum  lies  an  Appendix  re- 
fembling  a  fmall  Inteftine,  nearly  of  the  fame 
Length  with  the  Csecum,  but  very  flender.  It  is 
termed  Appendicula  Vermiformis,  from  its  fup- 
pofed  Refemblance  to  an  Earth- Worm.  Its  com- 
mon Diameter  is  not  above  a  Qiiarter  of  an  Inch, 
By  one  Extremity  it  opens  laterally,  and  a  little 
obliquely  into  the  Bottom  of  the  Caecum ;  and 
the  other  Extremity  is  clofed  -,  being  fometimes 
greater,  fometimes  fmaller,  than  the  reft  of  the 
Appendix. 

It  has  fome  Contortions,  like  thofe  of  a  Worm 
when  it  is  touched ;  from  whence  comes  the  Epi- 
thet, Vermicularis,  or  Vermiformis :  And  it  may 
iikewife  be  compared  to  the  Gills  or  Pendants  of  a 
Turkey  Cock.  Its  Stru6lure  refembles  nearly  that 
of  the  other  Inteftines. 

The  internal  Tunic  of  this  Appendix  is  folli- 
culous,  like  that  of  the  Duodenum  •,  and  it  is  like- 
wife  reticular,  the  Mefhes  being  the  glandular  La- 
cunae, which  continually  difcharge  a  Fluid  into  its 
Cavity. 

It  has  been  often  difputed,  whether  this  Ap- 
pendix, or  the  larger  Portion,  which  is,  as  it  were, 
the  Head  of  the  Colon,  ought  to  be  called  the 
Caecum :  But  the  general  Divifion  of  the  Intef- 
tines into  great  and  fmall,  leaves  no  room  to 
doubt  of  its  being  only  an  Appendix  in  Man ; 
whatever  Reaion  there  may  be  for  talking  differ- 
ently with  refpect  to  Brutes  and  Birds. 

Through  the  membranous  or  common  Tunic 
of  the  Csecum,  we  find  three  ligamentary  Mem- 
branes, which  adhere  very  clofely  both  to  the  ex- 
ternal and  mufcular  Tunic.  One  of  them  is  hid 
by  the  Adhefion  of  the  Mefocolon  ^  and  all  the 

Vol.  IL  E  three 
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three  divide  the  Cascum  jongitudinally  into  three 
Parts  more  or  lefs  equal. 

They  all  unite  on  the  Appendicula  Vermifor- 
mis,  and  cover  its  whole  exterior  Side  immediately 
under  the  common  Tunic.  Though  they  appear 
exteriorly  on  the  Caecum  to  be  ligamentary,  they 
are  made  up  interiorly  of  flelhy  Fibres,  which  ac- 
company and  ftrengthen  the  longitudinal  Fibres  of 
the  mufcular  Tunic. 

The  villous  Subftance  of  the  interior  Tunic  of 
the  CfECum  is  very  fliort,  and  furnifhed,  in  feveral 
Places,  with  glandular  Lacuna,  or  folitary  Glands, 
broader  than  thofe  of  the  fmall  Inteftines. 

Thefe  glandular  Lacunas,  or  Folliculi,  are  flat- 
tened and  deprelTed  in  the  Middle,  like  the  Small 
Pox.  When  we  blow  through  a  Pipe  into  thefe 
Lacunse,  without  touching  them,  the  Folliculi  are 
inflated,  and  reprefent  little  Caps,  with  an  Aper- 
ture in  the  Middle  of  the  convex  Side. 

Situation  and  Strufture  of  the  Colon  *.  The 
Colon  is  the  rnoft  confiderable  of  all  the  Intefl:ines. 
From  the  Cascum,  of  which  it  is  a  Continuation, 
it  reaches,  in  Form  of  an  Arch,  above  the  umbi- 
lical Region,  to  the  inferior  Part  of  the  left  Hy- 
pochondrium.  Its  Continuity  is,  however,  a  little 
interrupted  by  the  Ileum,  which  advances  into  the 
Cavity  of  the  Colon,  and,  together  a  certain  Fold 
of  that  Inteftine,  forms  what  is  called  Valvula 
CoJi.  . 

The  whole  convex  Side  of  the  Colon  is  divided 
longitudinally  into  three  Parts,  by  three  ligament- 
ary Membranes,  continued  from  thofe  of  the  Cce- 


*  A  monftrous  Dilatation  of  tlie  Inteftlnum  Colon,  in  a  Girl  of 
five  Ytai-s  old;  On  opening;  her  Body,  we  could  hardly  perceive  any 
of  the  abdominal  X'ikcrs^  exci.pt  that  Part  of  the  Colon  where  it  bc- 
gins'fo  liflunu'  tlie  Nainc  of  Rertinn ;  by  reafcn  of  the  enormous  Ex- 
teriilon  of  tihe  Colon,  under  which  ail  the  Viicera  lay  concealed. 
RuYscH^  Obfcrv.  9?,, 
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cum,  and  of  the  fame  Strud;ure  with  them.  Two 
of  thcfe  membranous  Ligaments  run  on  each  Side 
along  the  great  Curvature  of  the  Colon,  and  the 
third  along  the  fmall  Curvature, 

The  fuperior  ligamentary  Membrane,  of  the 
two  which  belong  to  the  great  Curvature,  is  the 
broadefl  of  the  three ;  that  which  belongs  to  the 
fmall  Curvature  is  the  narroweft,  and  lay  hid,  by 
the  Connexion  of  the  Mefocolon,  till  it  was 
brought  to  light  by  Morgagni. 

Thefe  three  longitudinal  membranous  Liga- 
ments do  the  Office  of  longitudinal  Frjena,  be- 
tween which  this  Inteftine  is,  through  its  whole 
Length,  alternately  depreffed  into  tranfverfe  Folds, 
and  raifed  into  confiderable  Eminences*  All  the 
Folds  are  Duplicatures,  which  form  Portions  of 
Valvul^e  Conniventes  in  the  Cavity  of  the  Intef- 
tine ;  and  the  Eminences  form  Receptacles,  called 
the  Cells  of  the  Colon. 

All  the  Tunics  of  the  Colon  concur  equally  to 
the  Formation  of  thefe  Duplicatures  and  Cells, 
the  Depth  of  which  decreafes  gradually  towards 
the  Extremity  of  the  Inteftine ;  and  neither  of 
them  go  any  farther  than  the  ligamentary  Mem- 
branes. 

Thefe  Portions  of  the  Colon,  which  are  imme- 
diately covered  by  the  ligamentary  Membranes, 
are  fmooth,  and  without  Rugse  -,  and  therefore  if 
thefe  Membranes,  alone,  are  cut  crofs-v/ays,  the  In- 
teftine is  not  elongated  fufficiently  to  deftroy  all  the 
Folds  and  Ceils. 

The  common  Tunic  on  one  Side  is  a  Continua- 
tion of  the  Mefocolon,  and  on  the  other  Side.it 
contributes,  by  the  fame  Continuation,  to  form  the 
Omentum. 

The  longitudinal  Fibres  of  the  mufcular  Tunic 

are  very  (lender ;  and  thofe  which  anfwer  to  the 

annular  or  circular  Fibres  of  the  fmall  Inteftines, 

E  2  are 
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are  only  Segments  ftretched  over  the  Eminences 
and  Folds  :  The  other  Tunics  are  nearly  as  in  the 
Cascum ;  only  the  glandular  Lacunae,  or  folitary 
Glands,  are  broader,  and  more  numerous. 

The  Arch  of  the  Colon  begins  under  the  right 
Kidney.  It  runs  up  on  the  anterior  Side  of  that 
Kidney  to  which  it  is  connected  ;  pafies  under  the 
Velicula  Fellis,  which  tinges  it  with  a  yellow  Co- 
lour at  that  Place,  and  continues  its  Courfe  be- 
fore the  firft  Incurvation  of  the  Duodenum,  to 
which  it  adheres,  and  partly  hides  it.  In  this  Part 
of  its  Courfe,  therefore,  there  is  a  remarkable  Con- 
nexion between  the  Colon,  Duodenum,  right  Kid- 
ney, and  Veficula  Fellis. 

From  thence  the  Arch  of  the  Colon  runs  before 
the  great  Convexity  of  the  Stomach,  and  fome- 
times  a  little  lower;  then  turns  pofteriorly  under  the 
Spleen  in  the  left  Hypochondrium,  and  runs  down 
on  the  anterior  Side  of  the  left  Kidney,  to  which 
it  is  connected ;  below  this  Kidney  turns  towards 
the  Vertebras,  and  terminates  there  by  a  double 
Incurvation,  or  by  two  oppofite  Convolutions, 
which  reprefent,   in  fome  meafure,   a  Roman  S. 

Thefe  laft  Convolutions  of  this  Inteiline  are 
fometimes  multiplied,  and  even  advance  to  the 
right  Side  of  the  Pelvis-,  and  along  the  great 
Arch,  and  the  two  laft  Incurvations,  there  are  a 
kind  of  Fringes,  called  Appendices  Coli  Adipofjp, 
which  I  fhali  hereafter  explain,  as  alfo  the  Con- 
ne<5tions  of  the  Colon  with  the  iVlefocolon  and 
Omentum. 

V^ALvuLA   CoLi*.     At    the   Place  where    the 


*  Ir.  fh?  Medical  Elliiys,  Vol.  IV.  Art.  51.  is  i^^iven  an  Inftance  of 
tiie  PalJat;c,  :it  the-  Valve.ot  the  Color.,  Iieing  ihut  up,  and  about  two 
finders  liitaclt.h  of  the  IiUclHue  thirie  w;'.«  grown  into  a  hard  folid 
.Subliai'ice,  below  whicli  were  nol".t''f>.  Tiic-  ir.i:iii  hUelHncs  weic 
rruu-h  iiififiiiied  iiud  li*  id. 

Caecum 
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CjECum  joins  the  Colon,  one  Portion  of  the  Cir- 
cumference of  both  is  deprefTed,  and  forms  a  large 
Fold  on  the  Infide,  which  advances  into  the  Ca- 
vity of  the  Inteftine.  It  is  a  little  open  in  the 
Middle,  and  its  Extremities  are  very  thick,  by 
reafon  of  the  mutual  Duplicature  of  the  Tunics  of 
the  CjEcum  and  Colon. 

The  Extremity  of  the  Ileum  is,  as  it  were, 
grafted  in  the  Opening  of  this  Fold,  and  flrongiy 
united  to  its  Sides  by  the  Adhefion  of  its  tranf- 
verfe  Fibres,  to  the  tranfverfe  Fibres  of  the  Cae- 
cum and  Colon. 

This  Union  forms  a  pretty  thick  Ring,  which 
likev/ife  advances  into  the  common  Cavity  of  the 
Caecum  and  Colon,  where  it  is  wrinkled,  or  formed 
into  Gathers,  almoft  like  the  inferior  Extremity 
of  the  Oefophagus,  the  Pylorus,  or  Infide  of  the 
Anus.  Its  Circumference  is  more  or  lefs  oval ; 
and,  by  a  kind  of  Continuity  with  the  common 
Fold  of  the  Cscum  and  Colon,  it  forms  two  Pro- 
ducTdons,  v/hich  Morgagni  calls  the  Fraena  of 
the  Valvula  Coli. 

The  membranous  Tunic  of  the  Extremity  of 
the  Ileum  is  continued  on  the  Cscum  and  Colon, 
without  finking  into  any  Fold,  at  the  Place  where 
the  Ileum  enters  the  Colon.  The  longitudinal  Fi- 
bres of  the  mufcular  Tunic  feem  here  to  be  con- 
founded with  the  neareft  circular  Fibres  of  the 
Csecum  and  Colon. 

The  interior  Pordon  of  the  mufcular  Tunic  of 
the  Ileum  runs  in  between  the  circular  Fibres  of 
the  Ileum  and  Cglon,  as  into  a  common  Fold  of 
thefe  two  Inteftines  -,  from  all  which  a  pretty  thick 
fhort  Portion  of  a  hefliy  Tube  is  formed,  which  is 
the  circular  Rifing  already  mentioned. 

The  Tunica  Nervofa  and  Villofa,  of  the  Extre- 
mity of  the  Ileum,  likewife  enter  the  common  Ca- 
vity of  the  C^cum  and  Colon,  and  on  the  Edge 
E  3  of 
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of  the  circular  Rifingjoin  the  like  Tunics  of  thefe 
two  Inteflines,  fo  that  the  circular  Rifing,  or  fnort 
mufcular  Tube,  is  covered,  both  on  the  exterior 
and  interior  Sides,  by  a  nervous  and  villous  Tu- 
ple;  that  on  the  Infide  being  fupplied  by  the  Ileum, 
and  the  other  by  the  two  great  Inteflines  *. 

The  Situation  of  the  Extremity  of  the  Ileum  is 
commonly  tranfverfe,  and  inferted  almoft  in  the 
fame  Direftion,  in  the  common  Cavity  of  the  two 
Inteflines  already  mentioned,  but  it  is  often  a  little 
more  inclined  towards  the  Cascum,  than  to  the 
Colon  :  And  whereas  in  all  other  Places  the  Ileum 
is  wide,  and  eafily  dilated ;  it  is  very  narrow  at  its 
Infertion,  and  its  Sides  more  folid  and  firm. 

It  is  chiefly  in  this  Stru(5lure  that  the  Mecha- 
nifm  of  the  Infertion  of  the  Ileum,  in  the  Crecum 
jand  Colon,  confifts ;  about  which  Infertion,  or 
Opening,  Authors  are  very  much  divided  •,  fome 
|"eckoning  it  a  Valve,  others  only  a  Sphincter. 

It  is  very  evident,  from  what  has  been  faid,  that 
it  is  a  double  Machine,  contrived  to  hinder  the 
Return  of  the  Excrements  into  the  Ileum  ;  be- 
caufe  it  can  produce  this  Effeft  partly  as  a  Valve, 
and  partly  as  a  kind  of  Sphindler.  The  dried  Pre- 
parations of  this  Part  give  a  very  falfe  Idea  of  its 
Stru(5lure  and  Conformation  •,  and  the  fame  Thing 
is  to  be  faid  of  the  Opening  of  the  Appendicula 
Vermiformis  into  the  Cs^cum. 

The  capacious  Arch  of  the  Colon  is  connefled, 
by  both  Extremities,  to  the  lumbar  Region,  ne.ir 
the  Kidneys,  by  two  particular  membranous  Li- 
gaments, one  on  the  right  Side,  the  other  on  the 
left  i  which  are  only  fmall  Duplicatures  of  the  Pe- 
ritonisum,  more  or  lefs  tranfverfe. 


*  The  beft  Method  to  demonftrate  the  Stru<Sure  and  Compofition 
of  this  Valve,  is  in  clear  Water,  and  by  a  particular  Seftion,  while 
the  Inteftine  is  frefii,  and  has  not  been  altered  by  anv  Diieale. 

The 


Led.  III.     Of  the Inteftines.  55 

The  remaining  Portion,  which  forms  the  two 
Convolutions,  in  Form  of  the  Roman  S,  contrails 
below  the  left  Kidney  ;  being  narrower  there,  than 
lower  down.  The  Tunics  of  this  Portion  become 
gradually  thicker  and  ftronger,  and  likewife  the 
ligamentary  Membranes,  which  approach  each 
other  by  degrees,  and  feem  to  increafe  in  Breadth. 

The  VeiTels,  Nerves,  &c.  will  be  found  in  the 
Defcription  of  the  Mefentery. 

Of  the  Rectum,  The  lafb  of  all  the  Inteftines 
is  named  Redum,  from  its  Situation  :  For,  when 
viewed  direftly  forward,  it  appears  to  run  down 
in  a  ftrait  Courfe  from  the  lalt  lumbar  Vertebra, 
on  the  anterior  Side  of  the  Os  Sacrum,  all  the  Way 
to  the  Os  Coccygis,  where  it  ends  in  what  is  called 
the  Anus. 

This  Intefrine,  properly  fpeaking,  is  but  a  true 
Continuation  ot  the  laft  Convolution  of  the  Colon; 
and  it  is  the  Repofitory,  or  common  Sewer,  of  the 
whole  inteftinal  Canal.  It  has,  likewife,  afpecial 
Connexion  with  the  Bladder,  and  the  Parts  of  Ge- 
neration, in  both  Sexes. 

The  Reftum,  after  paffing  below  the  laft  lurii- 
bar  Vertebra  to  the  internal  Surface  of  the  Os  Sa- 
crum, is  bent  pofteriorly  on  that  concave  Side  to 
v/hich  it  is  conneded  •,  and,  having  reached  the 
Os  Coccygis,  it  runs,  likewife,  in  the  Diredion  of 
that  Bone,  and  bends  a  little  anteriorly,  termi- 
nating beyond  the  Extremity  of  the  Coccyx. 

The  Figure  of  this  Inteftine  varies,  according 
as  it  is  full  or  empty.  V/hen  empty,  it  is  irre- 
gularly cylindrical,  and  fmks  in,  by  a  kind  of 
tranfverfe  Folds,  and,  in  that  State,  it  is  about  three 
Fingers  Breadth  in  Diameter :  When  full,  it  is 
wider,  in  Proportion  to  the  Quantity  of  Fseces, 
.Wind,  or  whatever  elfe  is  contained  in  it-,  and 
may  be  extended,  fometimes,  to  a  very  great  Size. 

*   E  4  The 
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The  membranous  Tunic  often  contains  a  great 
Quantity  of  Fat,  fpread  between  it  and  the  muf- 
cular,  and  forming  round  the  Inteftine  numerous 
Eminences,  in  Heu  of  the  Appendices  Adipofse  of 
the  Colon,  which  has  been  explained  in  the  Hi- 
ftoryof  the  Omentum. 

The  mufcular  or  fiefhy  Tunic  is  very  thick. 
The  longitudinal  Fibres,  which  in  the  other  In- 
teftines are  very  thin,  are,  in  this,  ftronger  than 
the  circular  Fibres  of  the  reft  •,  the  ligamentary 
Membranes  continue  to  increafe  in  Breadth,  and 
approach  each  other,  as  has  been  faid  •,  and  it  is 
to  the  fiefhy  Fibres  of  thefe  Membranes  that  the 
Thicknefs  of  the  longitudinal  Fibres  feems  to  be 
owing. 

The  nervous  or  filamentary  and  internal  Tu- 
nics are  larger  here  than  in  the  other  Inteftines ; 
and,  when  the  Redtum  is  empty,  they  form  a  great 
Number  of  waving  Rugfe  in  its  Cavity,  which 
difappear,  in  Proportion  as  that  Cavity  is  filled  up. 

The  interior  Tunic  is  very  improperly  termed 
Villofa,  and  fcarccly  deferves  the  Name  of  Papil- 
laris, becaufe  of  the  Smalncfs  of  the  Corpufclcs 
fpread  on  its  Surface.  It  contains  a  great  Num- 
ber of  fingle  or  fblitary  Glands  ;  and  it  is  always 
moiftcned  by  a  Mucus  of  different  Confiftencies, 
difcharged  by  thefe  Glands  or  Folliculi,  and  per- 
haps by  the  Corpufcles  alio. 

Near  the  Extremity  of  this  Inteftine,  the  RugjE 
or  Folds  become,  in  a  Manner,  longitudinal  ■,  and 
at  laft,  tow^ards  the  Circumference  of  the  interior 
Margin  of  the  Anus,  they  form  little  Bags,  or 
femilunar  Lacunse,  the  Openings  of  which  are 
Xurned  fupcrioriy  towards  the  Cavity  of  the  In- 
teftine :  I'hefe  Lacunas  are  fomcwhat  like  thofe  at 
the  inferior  Extremity  of  the  Oefophagus,  or  fu- 
perior  O.rilice  of  the  Stomach. 

•'  Muscles 
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Muscles  of  the  Anus.  At  length  the  Extre-. 
miry  of  the  Re6lum  contrafts  and  terminates  by  a. 
narrow  Orifice,  called  the  Anus,  the  Sides  of 
which  are  difpofed  in  clofe  Folds,  or  Gathers. 

The  Extremity  of  this  Intefline  has  feveral  Muf- 
cles  belonging  to  it  -,  fome  of  which  furround  it 
like  Sphind:crs ;  the  reft  are  broad  flefhy  Laminae 
inferted  into  it;  which,  being likewife  fixed  to  other 
Parts,  fuftain  it  in  its  natural  Situation,  and  re- 
llore  it  to  that  Situation  when  difturbed  by  the 
Force  neceflary  for  the  Expulfion  of  the  F^ces. 
Thefe  latter  Mufcles  are  termed  Levatores  Ani  5 
the  firfl:  go  by  the  general  Name  of  Sphii,6ters. 

Thefe  Sphincters  are  three  in  Number  ;  One  in- 
teftinal,  or  orbicular ;  and  two  cutaneous,  or  o;,'al  -, 
one  of  which  is  large,  fuperior,  and  internal  3  the 
other  fmall,  inferior,  and  external. 

The  intefrinal  or  orbicular  Sphinderof  the  Anus 
confifts  merely  in  an  Augmentation  of  the  inferior 
Portion  of  the  flefliy  Fibres  of  the  Extremity  of 
the  Redtum. 

There  are  two  Ligaments  which  it  is  proper  to 
defcribe  here ;  viz.  the  Ligamentum  Cutaneum 
Offis  Coccygis,  and  the  Ligamentum  Pubis  Inter- 
ofTeum. 

The  cutaneous  Ligament  goes  out  anteriorly 
from  the  Extremity  of  the  Os  Coccygis.  It  is 
very  ilender,  and  divides  into  two  Portions  at  th?; 
Orifice  of  the  Anus,  which  run  into  the  Mem- 
brana  Adipofa,  and  are  inferted  in  the  Skin,  on 
each  Side  of  the  Anus,  by  a  kind  of  Expanfion  ; 
and,  continuing  to  divaricate,  they  are  loft  on  the 
two  Sides  of  the  Peritonfeum. 

The  interoffeo'js  Ligament  of  the  OlTa  Pubis  is 
a  very  ftrong  triangular  Membrane,  fixed,  by  its 
two  Extremities,  to  the  inferior  Rami  of  thefe 
Bones,  all  the  Way  up  to  their  common  Sym- 
phyfis.    The  third  Extremity,  which  is  the  inferior 

one. 
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one,  is  loofe  ;  and  this  whole  Membrane,  the  Mid- 
dle of  which  is  perforated  by  a  particular  Foramen, 
is  ftretched  very  tight  between  the  two  Bones,  and 
under  their  cartilaginous  Arch,  to  which  it  ad- 
heres very  clofely. 

At  the  inferior  Part  of  this  interofleous  Liga- 
ment, along  its  whole  inferior  or  loofe  Extremity, 
lies  a  digaftric  Mufcle*,  fixed,  by  its  two  Ends,  in 
the  Rami  of  the  OlTa  Pubis  •,  its  middle  Tendon 
lying  on  the  Middle  of  the  Extremity  of  the  Li- 
gament. 

The  cutaneous  Sphinfters  have  each  an  anterior 
and  pofterior  Infertion,  ending  both  Ways  in  a 
kind  of  Point,  and  comprehending  the  Orifice  of 
the  Anus  between  their  middle  Portions. 

They  are  diftinguifhed  from  each  other  by  their 
Situation,  Size,  and  a  kind  of  white  cellular  Line. 
The  greateft  of  the  two  appears  to  be  double, 
and  the  fmalleft  lies  nearell  the  Skin,  and  adheres 
clofely  to  it. 

They  are  inferted,  pofleriorly,  partly  in  the  i\pex 
of  the  Os  Coccygis,  and  partly  in  the  contiguous 
Portion  of  the  cutaneous  Ligament  of  that  Bone  •, 
anteriorl)'-,  their  chief  Infertion  is  in  the  middle 
Tendon  of  the  Tranfverfalis  Urethra; ;  and  they 
have  likewife  fome  Connexions  to  other  Muicles 
of  the  Urethra. 

The  Levatores  Ani  are  broad,  thin,  muicular 
Portions,  fixed,  by  one  Extremity  of  their  flelliy 
Fibres,  round  the  concave  Side  of  the  inferior 
Portion  of  the  Pelvis,  from  the  Symphyfis  of  tlie 
OfTa  Pubis  beyond  the  Spine  of  the  Ifchium.  The 
other  Extremity  of  thefe  Fibres  runs  down  on  each 


*  The  Defcription  of  that  Miifcle  does  not  belong:  to  this  Place  5 
and  is  mentioned  here,  only  becaufe  of  the  Relation  it  bears  to  the 
cutaneous  Sphin6lers  of  the  Anus.  It  is  called,  by  fome,  Mufcuhis 
Tranfveifalis  Urethi-ae  3  bj'  others,  Mufculus  Triangularis, 

Side 
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Side  behind,  and  under  the  Curvature  of  the  End 
of  the  Red.um,  where  they  meet  together,  and 
unite,  from  the  Bafis  of  the  Os  Coccygis,  all  the 
Way  to  the  Margin  of  the  Anus. 

By  their  fuperior  Infertions  thefe  Portions  are, 
on  each  Side  of  the  Pelvis,  divided  into  three 
ClalTes ;  an  anterior,  middle,  and  pofterior  Ciafs. 

The  two  anterior  ClalTes  reach  from  about  the 
Middle  of  the  Symphyfis  of  the  Offa  Pubis  to  the 
fuperior  Border  of  the  Foramina  Ovalia  of  the 
Pelvis ;  the  middle  ClalTes  continue  the  fame 
Courfe  immediately  above  the  Infertion  of  the  Ob- 
turator Internus,  on  the  OlTa  Ifchium,  and  a  little 
on  the  OiTa  Ileum  :  The  pofterior  ClalTes  are  fpread 
on  the  interior  Sides  of  the  OlTa  Ifchium  to  the 
fpinal  Apophyfes  of  thefe  Bones,  and  even  a  little 
beyond  thefe,  on  the  Ligamenta  Sacro-Sciatica. 

The  anterior  Portions  are,  in  their  PalTage,  con- 
nected to  the  proftrate  Glands,  to  the  Neck  of  the 
Bladder,  and  to  the  Bulb  of  the  Urethra  ;  as  fhall 
be  demonftrated,  in  the  Defcription  of  thofe  Parts  : 
And  they  fometimes  fend  Fibres  to  the  Mufculus 
TranfverfaHs  Urethra  above  mentioned. 

The  Fibres  of  all  thefe  Portions,  having,  by 
their  fuperior  Infertions,  formed  this  ample  Cir- 
cumference, run  down  obliquely  from  the  anterior 
to  the  pofterior,  contracting  in  Breadth,  and  ap- 
proaching each  other  in  manner  of  truncated  Ra- 
dii ;  and  behind,  and  under  the  Extremity  of  the 
Re6tum,  they  form  a  digailric  Mufcle,  fomewhat 
like  the  Mylo-Hyoid^us ;  which  terminates  the 
Pelvis,  and  forms  the  inferior  Cavity  of  the  Ab- 
dom^en,  as  the  Diaphragm  does  that  of  the  fupe- 
rior. 

It  is  proper  here  to  cbferve,  that  the  Mufcles  of 
the  Os  Coccygis  may  be  looked  upon  as  Affiftants 
to  the  Levatorcs. 

.  ■  Vv^e 
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We  ought  Jikewife  to  remark,  that  the  Margin 
of  the  Anus  is  by  the  Union  of  the  Cutis  and 
Epidermis. 

Obse  rvations. 

The  inferior  End  of  the  Reftum  is  the  Seat 
of  the  true  Eiftula  in  Ano,  whicli  ufualJy  runs 
between  the  mufcular  Coat  and  the  interior  one. 
It  is  cured  by  opening  it,  the  whole  Length,  into 
the  Cavity  of  the  Gut :  It  is  yet  better,  if  it  can 
be  done,  to  extirpate  all  that  is  fiilulous  and  fchir- 
rous ;  for  that  is  a  fure  Way  to  make  one  Opera- 
tion perfeft  the  Cure. 

The  other  Kind  of  Fillula,  improperly  fo  called, 
is  an  Abfcefs  running  round  the  Outfide  of  the 
Sphinfter,  in  the  Shape  of  an  Horfe-lhoe,  beii.g 
a  perfeft  Circle,  except  at  the  Plice  where  this  Muf- 
cle  unites  with  thofe  of  the  Penis.  This  is  beft 
cured  by  opening  and  removing  Part  of  the  outer 
Skin.  The  firft  of  thefe  Cafes  happens  cfteneft  in 
full  Habits,  proceeding  frequently  from  the  Piles  ; 
the  laft  is  generally  a  critical  Difcharge,  and  one 
of  Nature's  laft  Efforts  in  confumptive  and  fcor- 
biitic  Habits  of  Body.  The  Invcrfion  and  Aiding 
down  of  this  Gut  is  called  Prolaofus  Ani,  a  Dif- 
eafe  common  in  Children,  efpecially  thofe  who  are 
afHifted  with  the  Stone,  and  ot  not  much  Confe- 
quence.  In  Men  it  is  more  rare,  and  more  dan- 
gerous ;  being  generally  attended  with  a  Flux  of 
Humours.  This  Cafe  I  have  cured,  by  taking 
away  a  Piece  of  tlie  prolapfcd  Gut  with  a  Cauftic, 
lengthways  of  the  Gut.  The  Wound  difcharged 
the  Eiux  ol  Humours;  upon  which  the  Gut  was 
eafily  reduced  ;  and  cicatrizing,  in  that  State,  it 
never  more  fell  down. 

I  have  ^c^n  a  Cafe,  where  a  bjld  unthir.king 
Surgeon  having  cut  off  the  prol.Tpfcd  Parr,  the 
Cicatrix  was  fo  hard  and  contracled,  th.ar  tb.e  Pa- 
tient 
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tient  could  never  after  go  to  Stool  without  a  Cly- 
fber,  and  then  not  without  great  Mifery. 

Oftentimes  the  Piles  occafion  large  Tumors  at 
the  lower  End  of  this  Gut.  Thefe  are  always  bed 
extirpated  by  Ligature :  For  if  they  are  cut,  they 
will  fometimes  bleed  exceflively ;  and  it  is  not  an 
eafy  Matter  to  apply  any  Thing  to  flop  a  Flux  of 
Blood  in  that  Part.     Cheselden's  *  Anatomy. 

A  Woman,  in  the  fiftieth  Year  of  her  Age, 
had  a  Rupture  at  her  Navel,  which  continued  till 
the  feventy-third  Year  j  when,  after  a  Fit  of  the 
Cholic,  it  mortified :  And  fhe  being  prefently. 
after  taken  with  a  Vomiting,  it  burfl.  I  went  to 
her,  and  found  her  in  this  Condition,  with  about 
Twenty  fix  Inches  and  a  Half  of  the  Hanging- 
out  mortified.  I  took  away  what  was  mortified, 
and  left  the  End  of  the  found  Gut  hanging  out  at 
the  Navel,  to  which  it  afterwards  adhered.  She 
recovered,  and  lived  many  Years  after;  voiding 
the  Excrements  through  the  Intelline  at  the  Navel. 
And  though  the  Ulcer  was  fo  large,  after  the  Mor- 
tification feparated,  that  the  Breadth  of  two  Guts 
was  feen  ;  yet  fhe  never,  at  any  Time,  protruded 
out  at  the  Wound,  though  fiie  was  taken  out  of 
her  Bed,  and  fat  up  every  Day.     Ibid. 

Diforders  the  Intestines  are  m.oft  fubjecl  to. 

The  Inteftines,  efpecially  the  fmall  ones,  are 
fubject  to  acute  Inflammations  in  their  Membranes. 
This  Diforder  happens  by  the  common  Caufes 
of  an  Inflammation  conveyed  to  them  :  Ei- 
ther (for  inftance)  by  the  acrid  Subftance  of  Li- 
quors, Aliments,   Spices,  Pickles,  Medicines,  or 


*  If  I  did  not  know  that  Mr.  Cheselden  had  been  a  Surgeon,  I 
fi-iould  have  thoiis^ht  that  this  had  been  the  Language  of  a  Butcher, 
i-ather  than  that  of  an  Anatcmiil. 

Poi'bns, 
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Poifons,  received  from  the  Stomach,  and  conveyed 
from  thence  to  the  inteftinal  Valvules.  This  Dif- 
eafe  may  alfo  be  produced  by  an  acrid,  putrid, 
foetid,  purulent,  ichorous,  gangrenous,  bilious 
Matter,  &c.  conveyed  from  the  Oefophagus,  Sto- 
mach, Liver,  Spleen,  Pancreas,  and  Om.entum, 
to  the  Inteftines ;  where  it  remains,  and  corrodes 
them.  And,  laftly,  an  inteftinal  Inflammation 
may  be  caufed  by  violent  previous  Convulfions ; 
-which  create  Flatulencies,  and  ilop  the  Motion  of 
the  Fluids ;  which  caufe  an  Inflammation.  This 
J)iforder  contrafts  the  Intefliines,  clofes  up  their 
Cavities,  and  obftrufts  the  Pafllage  of  whatfhould 
be  com^eyed  to  them.  Thence  arife  acute,  burn- 
ing, and  fixed  Pains ;  excites  violent  Convulfions, 
when  the  inflamed  Part  is  irritated  by  what  is  con- 
veyed to  it ;  renders  the  Patient  coftive,  excites 
Vomiting,  if  the  intefliinal  Portion  is  inflamed 
near  the  Pylorus,  or  by  the  inferior  Portion  of  the 
Inteftines ;  caufespamful  Flatulencies,  acute  Gripes 
accompanied  with  Rumblings,  the  Iliac  Pafijon, 
the  Difeafe  called  Volvulus,  an  Abfcefs,  Gan- 
grene, Scirrus,  Cancer,  vehement  acute  Fever, 
cxcellive  Weaknefs,  and,  oltentimes,  fudden 
Death. 

As  long  as  the  Diforder  continues  in  its  inflam- 
matory State,  it  is,  by  ignorant  and  unfeillul  Per- 
fons,  taken  for  what  the  Vulgar  call  the  Twilling 
of  the  Guts,  which  they  afcribe  to  cold  Flatu- 
lencies, and  therefore  prefcribe  hot  Medicines  ;  a 
Practice  which  often  proves  fatal  to  the  Patient  *. 

But  a  genuine  Inflammation  of  the  Inteftines 
is  known   by   its   concomitant,    continual,   acute 

Fever^ 


*  An  Inflance  of  thir.  I  faw  laft  Winter,  when  I  was  defneJ.  to 
Open  the  Body  of  a  Male  Child  about  feven  .Mcmh<;  oM,  wlio.  for 
feme  Time,  conld  not  keep  any  Thin^  in  Iiis  Ptonj^chj  nor  \vuuld 
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Fever,  intenfe  Thirft,  excefllve  Heat,  a  hard  Pulfe, 
a  burning  Pain,  high-coloured  Urine,  and  the  In- 
dutStion  of  a  fudden  Weaknefs. 

When  an  Inflammation  feizes  the  Flexure  of  the 
Colon,  the  Diforder  is  termed  the  Colic ;  but  if 
feizes  the  Extremity  of  the  Reftum,  it  is  gene- 
rally taken  for  the  Blind  Hemorrhoids :  In  which 
Cafe,  its  moft  happy  Termination  is  by  a  mild, 
bloody,  and  bilious  Dyfentery. 

As  foon  as  we  fufped:  an  inteftinai  Inflammation, 
in  its  firfl  Stage,  we  fhould  order  Venefeftion 
pretty  freely,  as  in  a  Pleurify  -,  then  antiphogiftic 
Clyflers,  repeated  three  or  four  Times  a  Day,  or 
oftenerj  drinking,  frequently,  laxitive  diluting 
Liquors. 

From  what  has  been  obferved,  it  is  fufficiently 
obvious,  why,  in  Pradice,  fuch  violent,  fixed, 
obfl:inate,  intolerable,  and  imfurmountable  Pains 
are  perceived  in  the  Oefophagus,  the  Orifice  of  the 
Stom.ach,  the  Liver,  Spleen,  Pancreas,  Ileum,  and 
the  Colon ;  as  alfo,  how  various  and  furprifing  a 
Diforder  a  Dyfentery  is,  in  every  Refped; !  How 
improperly  and  unjuftly,  in  Difeafes  of  this  Kind, 
a  certain  heftic  Acrim.ony  of  Humours  is  accufed, 
and  prejudicial  Medicines  exhibited,  in  order  to  re- 
move this  fuppofed  Acrimony  ?  How  cautious  one 
ought  to  be,  in  exhibiting  Purgatives,  in  excefllve 
Pains  of  thefe  Parts  !  What  is  the  Nature  of  that 


any  Thing  pafs  through  his  Inteftines,  notwithllanding  all  proper 
Medicines  were  adminiftered.  On  examining  the  Inteftines,  I  found 
that  Part  of  the  Colon,  which  lies  under  the  Stomach,  bent  down 
quite  acrofs  the  Duodenum,  and  the  Caecum,  with  a  Portion  of  the 
Ileum,  introfulcepted  about  nine  Inches  into  the  Colon  ;  which  I, 
with  fome  Difficulty,  difinvolved ;  and  found  that  Part  of  the  Ileum, 
which  opens  into  the  Cjecum,  callous,  and  almoft  mortified  ;  A  fuller 
Account  of  which,  I  have  given  to  the  Royal  Society,  at  the  fame 
Time  that  I  fhewed  the  Inteftines,  which  I  preferred  :  It  being  the 
moft  extraordinary  Cafe,  of  this  Kind,  that  ever  was  met  with. 

incu- 
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incurable  HypercatharHs,  which,  in  fome  Patients, 
frequently  lucceeds  the  Adminiftration  of  Pur- 
gatives !  How  various  are  the  Remedies  and  Mea- 
fures  which  are  requifite  tor  the  Cure  of  Dyfen- 
teries  !  How  vain,  fallacious,  and  deftru6tive,  it  is 
to  prefcribe  one  Medicine  as  proper  in  all  their  va- 
rious Conditions  and  Natures !  Or,  in  fhort,  a 
general  Method  of  Cure.  See  Boerhaave's 
Aphorifm. 


N.  B.  I  do  not  take  Notice  here,  of  the  Worms 
which  the  Inteftines  are  very  much  fubjecl  to, 
efpecially  in  young  Subjeds. 


L  E  C- 


[  65  ] 


LECTURE     IV. 

Of  the  Mesenterium,  MesocoloNj 
Sanguiferous  VEssELS5andNERVES5 
of  the  Intestines. 

HE  Inteftines  are  conne6ied  by  a 
membranous  Lamina,  which  prevents 
the  inteflinal  Convolutions  from  beins 
intangled  with  each  other,  and  twilled 
or  comprefled,  in  all  their  different 
Ways  of  collefting  •,  and  yet  have  a  gentle  float- 
ing, but  limited  Motion,  in  their  natural  State. 

This  membranous  Lamina  is  named,  by  the  An- 
tients,  Mefentery,  as  being,  in  fome  meafure,  in 
the  Middle  of  the  Inteftines. 

It  is  divided  into  two  Portions  -,  one  of 
which,  being  very  broad,  and  very  much  plaited, 
Gonneds  the  fmali  Inteftines  ■,  the  other,  which  is 
long  and  incurvated,  does  the  fame  Office  to  the 
great  Inteftines. 

Thefe  two  Portions  are,  in  Reality,  only  one 
and  the  fame  Continuation  of  the  membranous 
Lamina  of  the  Duplicature  of  the  Peritonseum  $ 
and  they^  are  diftinguifhed  only  by  their  Breadth. 

Taken  both  together,  they  form  a  kind  of  fpi- 
ral  Roll,  more  or  lefs  plaited  in  its  Circumference. 
The  firft  Portion  has  retained  the  Name  of  Me- 
fentery ;  the  other  is  termed  Mefocolon,    ■ 
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Stru(5ture  of  the  Mesentery,  &c. 

The  Mefentery  beghis  at  the  lad  Incurvation  of 
the  Duodenum,  and  runs  obliquely,  from  left  to 
right,  along  the  lumbar  Vertebrae  :  In  this  Space, 
the  membranous  Portion  of  the  Peritoneum  pro- 
duces a  Duplicature  by  tv/o  Elongations,  or  parti- 
cular Laminae,  applied  to  each  other ;  and  thus 
forms  the  iMefentery. 

It  is  narrow  at  its  fuperior  and  inferior  Parts, 
but  chiefly  at  the  fuperior  ;  the  middle  Portion  is 
very  broad,  and  the  Edge  of  it  next  to  the  In- 
teftines  is  evcry-where  very  much  plaited.  The 
Plaits,  or  Folds,  are  only  waving  inflexions,  fuch 
as  may  be  obferved  on  the  Edge  of  a  Piece  of 
Shamoy,  which  has  often  been  drawn  through  the 
Fingers.  They  make  this  Edge  of  the  Mefentery 
very  long,  and  run  through  about  a  third  Part  of 
its  Breadth. 

The  two  Lamins  are  connected  by  a  cellular 
Subifance,  which  invefts  the  Glands,  VeflTels,  and 
Nerves ;  and,  in  fome  Subjects,  it  has  a  great 
Qtianticy  of  Fat,  which  keeps  the  two  Laminas  at 
fome  Diftance  from  each  other. 

Along  the  whole  Circum.ference  of  the  Mefen- 
tery the  two  Laminse  are  naturally  feparated,  to 
involute  the  Circumference  of  the  fmall  Inteftines, 
which  they  inveft  by  their  Union,  or  rather  reci- 
procal Continuation  on  the  great  Curvature  of  that 
Canal,  and  carry  it  as  in  a  Scarf  or  Sling.  This  is 
what  forms  the  external  or  membranous  Tunic  of 
the  Inteifines. 

.  The  Mefocolon  is  the  Continuation  of  the  Me 
fentery ;  w|iich,  having  reached  the  Extremity  of 
the  Ileum,  contrafts,  and  alfumes  this  Name,  At 
this  Place  the  particular  Lamina,  which  is  turned 
to  the  right  Side,  forms  a  fmall  tranfverfe  Fold, 
called  Ligamentum  Coli  Dextrum. 

After- 
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Afterwards  the  Mefocolon  afcends  towards  the; 
right  Kidney,  where  it  feems  to  be  loft  by  the  im- 
mediate Adhefioh  of  the  Colon  to  that  Kidney, 
and  to  the  firft  Incurvation  of  the  Duodenum  ; 
then  it  appears  again,  and,  increafing  in  Breadth, 
continues  its  Courfe  almoft  tranfverlly  under  the 
Liver,  Stomach,  and  Spleen,  where  it  begins  to 
turn  downwards  under  the  left  Hypochondrium, 
towards  the  Kidney  on  the  fame  Side. 

Through  this  whole  Courfe,  the  Mefocolon  ex- 
tends in  Breadth,  and  forms  nearly  a  tranfverfe 
femicircular  Plane,  very  little  plaited  at  its  great 
Circumference  :  By  this  Circumference,  or  Edge, 
it  is  connedted  to  the  Colon,  and  hides  that  liga- 
mentary  Membrane  of  this  Intcftine  which  runs 
along  its  fmall  Curvature. 

By  its  fhort  or  fmall  Edge  it  forms  the  trian- 
gular Cafe  of  the  Duodenum ;  and,  by  its  great 
Edge,  the  external  Tunic  of  the  Colon,  in  the 
fame  Manner  as  the  Mefentery  does  that  of  the 
fmall  Inteftines. 

As  it  paifes  under  the  great  Extremity  of  the 
Stomach,  it  adheres  a  little  to  the  inferior  Portion 
of  that  Extremity,  as  the  Diaphragm  does  to  the 
fuperior :  Having  got  below  the  left  Kidney,  it 
contrails,  and  forms  another  tranfverfe  Fold  called 
Ligamentum  Coli  Siniftrum ;  afterwards  it  ex- 
pands again,  but  not  fo  much  as  in  the  fuperior 
Part,  and  runs  down,  on  the  left  Pfoas  Mufcle, 
towards  the  laft  lumbar  Vertebra :  This  defcend- 
ing  Portion  is  fixed  to  the  Convolutions  of  the 
Colon,  in  the  fame  Manner  as  the  fuperior  Portion 
is  to  the  Ardh  of  that  Inteftine. 

The  Inteftinum  Reftum  is  likev/ife  invefted  by 
a  particular  Produdion  of  the  Peritoneum,  com- 
monly called  by  the  barbarous  Name  of  Meic- 
Redum  :  This  Production  is  very  narrow  •,  arid 
about  the  Middle  of  the  anterior  Side  of  the 
F  2  ■  Redum, 
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Re6tum,  it  forms  a  tranfverfe  femicircular  Fold, 
which  appears  when  the  Inteftine  is  empty,  but  is 
lofl  v/hen  it  is  filled. 

Sanguiferous  Vessels  of  the  Intestines, 

The  Duodenum  has  commonly  a  particular  Ar- 
tery, called  Duodenalis,  or  Inteftinalis,  which  comes 
indifferently  from  the  Stomachica  Coronaria,  Py-^ 
lorica,  Gailrica  Major,  or  Hepatica :  It  has  like- 
wife  feveral  diftinft  Ramifications  from  thefe 
Trunks,  and  from  the  Meienterica  Superior  and 
Splenica  ;  which  Ramifications  communicate  with** 
each  other. 

The  Arteria  Duodenalis,  and  the  other  addi- 
tional fmall  Arteries,  form  a  vafcular  Texture 
round  the  mufcular  Coat  of  the  Inteftine,  which 
fends  out  a  great  Number  of  Capillaries  both  to- 
wards the  exterior  and  interior  Sides,  which  make 
the  whole  Inteftine  look  of  a  red  Colour. 

The  Veins  of  the  Duodenum  are  Rami  of  the 
Vena  Porta ;  and  the  Diftribution  and  Denomi- 
nation thereof  is  pretty  much  the  fame  with  that 
of  the  Arteries ;  only  they  communicate  more 
with  each  other  than  the  Arteries,  and  alfo  with 
the  great  Hjemorrhoidal  Vein. 

The  venal  Ramifications  form,  round  the  Duo- 
denum, a  reticular  Texture,  like  that  of  the  Arteries ; 
and  the  fame  kind  of  vafcular  Texture  is  more  or 
lefs  to  be  found  on  all  the  other  Inteftines. 

The  Arteries  of  the  Jejunum  come  chiefly  from 
the  Mefenterica  Superior,  and  fome  from  the 
afcending  Branch  of  the  Mefenterica  Inferior : 
The  Veins  are,  for  the  moft  part.  Branches  of  the 
Mefaraica  Major,  and  the  reft  come  from  the 
Splenica  and  .  Mcfiraica  Minor,  or  Hccmorrhoid- 
alis  Interna, 

...  The 
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The  principal  fubakern  Trunks  of  thefe  Ar- 
teries and  Veins  accompany  each  other  through 
the  cellular  Subftance,  between  the  Laminae  of 
the  Mefentery ;  are  diftributed  by  Branches  or 
.Rami,  and  form  the  Mellies,  Lozenges,  and 
Arches,  mentioned  in  the  Defcription  of  the  Ar- 
teries and  Veins  :  The  laft  of  thefe  Arteries  and 
Lozenges,  or  thofe  next  to  the  Inteftine,  produce 
two  fmall  vafcular  Lamins,  which  feparate  from 
each  other  very  diftinftly,  and  furround  the  in- 
teftinai  Canal  like  a  Net. 

The  Blood -Veflels  of  the  Ileum  come  from  the 
fame  Source  with  thofe  of  the  Jejunum,  as  has 
been  faid  in  the  Hiftory  of  the  Arteries  and  Veins  : 
And  it  ought  to  be  obferved,  concerning  both 
thefe  Veffels  and  thofe  of  the  Jejunum,  that,  in 
their  whole  Courfe  through  the  Mefentery,  they 
give  Ramifications  to  the  Glands,  Lamina,  and 
cellular  Subftance  of  the  Mefentery  ;  and  alfo, 
that  there  is  a  kind  of  Communication  between 
feverai  fmall  mefaraic  Veins  and  the  capillary  Rami 
of  the  Vense  Lumbares  and  Spermaticje. 

The  Arteries  of  the  Csscum  and  Appendicula 
Vermiformis  are  Ramifications  of  the  lail  Branch, 
from  the  convex  Side  of  the  Mefenterica,  Superior  , 
and  they  have  likewife  fome  fmall  ones 'from  the 
fecond  and  third  Rami,  when  both  are  found. 
The  Veins  of  thefe  two  Parts  are  Ramifications 
of  the  Mefaraica  Major  •,  and  one  of  thefe  Rami 
is,  byR.ioLAN,  termed  Vena  C.-Ecalis. 

The  ftreight  Portion  of  the  Arch  of  the  Colon, 
or  that  which  is  an  immediate  Continuation  of  the 
CjECum,  is  fupplied  with  Arteries  by  the  fecond 
Branch,  which  comes  from  the  concave  Side  of  the 
Mefenterica  Superior  -,  and  likev/ife  a  little  by  the 
third,  when  there  is  a  third. 

The  fuperior  or  middle  Portion  of  the  Arch  of 

the  Colon  is  furniilied,  by  the  firft  Branch,  from 

F  3  the 
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the  lame  Side  of  the  Mefenterica  Superior,  which, 
by  a  Bifurcation,  communicates  on  both  Hands 
with  the  other  Portions  of  the  Arch  of  the  Colon. 

The  left  Portion  of  this  Arch  derives  its  Arte-- 
ries  partly  from  the  firft  Branch  of  the  fame  Me- 
fenterica, and  partly  from  that  of  the  Mefenterica 
Inferior  \  which  two  Branches  form  the  celebrated 
Communication,  or  common  Arch  of  the  two  Me- 
fentericas. 

By  means  of  this  Communication,  or  Continu- 
ation, in  cafe  one  Artery  fhould  be  obftrufted  or 
comprelfed,  the  other  will  furnilh  Blood  to  all 
the  Branches  below  the  Place  of  the  Obftru6lion. 
The  fecond  Branch  of  the  Mefenterica  Inferior 
gives  likewife  fmall  Arteries  to  the  left  Extremity 
of  the  Colon.  The  defcending  Convolutions  of 
the  Colon,  which  reprefent  a  Roman  S,  are  fup- 
plied  by  the  other  Branches  of  the  Mefenterica  In- 
ferior, the  laft  of  which  forms  the  Hsmorrhoidalis 
Interna. 

The  Veins  of  all  thefe  Portions  of  the  Colon 
are  Branches  and  Ramifications  of  the  Vena  PortcE 
Ventralis,  and  principally  of  the  fubakern  Trunks, 
the  Mefaraica  Major  and  Mefaraica  Minor,  or 
Hremorrhoi'dalis  Interna.  The  Diftribution  of 
thefe  Branches  and  Ramifications  is,  in  fome  mea- 
fure,  the  fame  with  that  of  the  Arteries  •,  as  may 
be  feen  in  the  Defcription  of  the  Veins. 

The  Arteries  of  the  Reftum  are  furniflicd  by 
the  H^niorrhoidalis  Interna,  the  laft  Branch  of 
the  Mefenterica  Inferior,  which  communicates  with 
the  Plypogaftrica,  and  particularly  with  the  Ha?- 
morrho'idaiis  Externa,  a  Produftion  of  one  of  thefe 
Arteries. 

The  Veins  of  the  Rectum  are  Ramifications  of 
the  lafl:  Branches  of  the  Mefaraica  Minor,  or  Hae- 
morrhoidalis  Interna  •,  and  they  communicate  with 
the  HsemcrHioidales  Externa^,  which  are  Rami  of 

one 
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one  of  the  Hypogaftrics :  They  communicate, 
likewife,  with  the  capillary  Ramifications  of  the 
other  Hypogaftric  Veins,  which  go  to  the  internal 
Parts  of  Generation  of  both  Sexes. 

It  is  here  to  be  obferved  in  general,  that  there  is 
a  fucceffive  Continuation,  more  or  lefs  fimpie  or 
multiplied,  between  all  the  Arteries  of  the  Intef- 
tinal  Canal,  and  likewife  between  all  the  Veins  ; 
and  alfo,  that  the  Veins  are  here  thinner  and  more 
capacious  than  the  Arteries,  in  a  greater  Propor- 
tion than  in  the  other  Parts  of  the  Body. 

Nerves  of  the  Intestines. 

The  Nerves  of  the  Duodenum  are,  the  middle 
Plexus  of  the  femilunar  Ganglion,  and  fome  Fi- 
laments of  the  Plexus  Sromachicus  and  Hepa- 
ticus. 

The  Nerves  of  the  Jejunum,  Ileum,  and  mc- 
fenteric  Glands,  are,  the  Plexus  Mefentericus  Su- 
perior, the  pofterior  Mefenteric  Fafciculi,  and  the 
Plexus  Mefentericus  Inferior. 

The  Nerves  of  the  C^cum  are,  the  pofterior 
Mefenteric  Fafciculi,  or  Plexus,  and  the  Plexus 
Mefentericus  Inferior, 

The  Nerves  of  the  Arch  of  the  Colon  are,  the 
fame  Fafc.culi,  and  the  two  Plexus  Mefenterici. 

The  Nerves  of  the  laft  Convolutions  of  the  Co- 
lon are,  the  pofterior  Mefenteric  Fafciculi,  and 
the  Plexus  Mefentericus  Inferior,  and  Sub-Mefen- 
tericus. 

The  Nerves  of  the  Reclum  are,  the  Plexus  Me- 
fentericus Inferior,  Plexus  Sub-Mefentericus,  or 
Hypogaftricus,  and  the  two  Ganglions  of  that 
Plexus. 

The  Nerves  of  the  Anus,  and  of  its  Mufcles, 

are,  the  Ganglions  of  the  Plexus  Sub-Mefentericus, 

the  inferior  Rope  of  both  the  Sympathetici  Max- 

F  4  imi. 
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imi,  and  the  common  Arch  of  the  Extremities  oi 
both  Branches. 

The  Mesenteric  Glands,  Lymphatic  and 
Lacteal  Vessels. 

Between  the  Laminse  of  the  Mefentery,  a  great 
Number  of  Glands  lies  Icattered  through  the  cel- 
lular Subflance.  In  the  natural  State  thcfe  Glands 
are  fomewhat  of  the  Figure  of  Lentils,  or  little 
round  Beans  ;  fome  of  them  being  orbicular,  others 
oval,  but  all  of  them  a  little  flatted  •,  and  in  cor- 
pulent Subjects  we  find  them  furrounded  with 
Fat. 

Thefe  Glands  are  of  the  Number  of  thofe  which 
Anatomifts  call  Glandulse  Conglobate,  the  Struc- 
ture of  which  is  not,  as  yet,  fufBciently  known. 
They  feem  to  be  of  a  cellular  Suhftance,  fur- 
founded  by  a  very  fine  Membrane,  or  Tunic  ;  on 
which,  by  the  Help  of  a  Microfcope,  may  be  i^cn 
an  Intertexture  of  particular  Filaments,  which 
Malpighi  believed  to  be  fielliy  Fibres. 

The  niceft  anatomical  Injeftions  have  not  hi- 
therto given  us  any  Satisfaftion  about  thcfe  Parti- 
culars :  For  though  they  are  made  v/ith  all  poflible 
Care,  they  always  fill  the  folliculous  Texture  of 
thefe  Glands.  And  though,  by  means  of  thcfe 
Jnjesflions,  we  may  difcover  a  great  many  VefTels, 
which  were  before  invifible  •,  we  are  not  a  Whit 
the  nearer  in  oi;r  Purpofe  ;  becaufe  we  cr.nnot,  by 
this  Method,  diftinguifh  the  fecretory,  excretory, 
g.nd  fanguiferous  Velfels,  from  each  other. 

Lymphatic   Vessels. 

Befidcs  the  fanguiferous  VelTels,  which  are  dif- 
tributed,  in  a  reticular  Manner,  in  the  mefenteric 
Glands,  and  befides  many  nervous  Filaments  fprend 

thrjuiih 
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through  thrm  •,  we  difcover  an  infinite  Number  of 
fmall  Vefiels,  of  another  Kind,  running  from  Gland 
to  Gland. 

Thefe  Vefiels  are  extremely  thin,  and  tranf- 
parent ;  and  furnifl:ied  on  the  Infide  with  numerou?; 
Valves,  which  appear  on  the  external  like  little 
fmall  Knots,  very  near  each  other.  They  emerge 
from  each  Gland,  by  Ramifications,  as  by  fo  many 
Roots  ;  and,  having  formed  a  fmall  Trunk,  they 
are  again  divided,  and  enter  fome  adjacent  Gland, 
by  the  fame  kind  of  Ramifications  which  they 
went  out  from  the  former. 

They  are  termed  lymphatic  Vefi!els,  becaufe,  for 
the  mofi:  part,  they  contain  a  very  limpid,  though 
mucilaginous  Serum.,  called  Lympha  by  Ana- 
tomifts. 

But  as  they  have  iikev^ife  been  obferved  to  be 
filled  with  a  milky  Fluid  called  Chyle,  they  have 
h&^n  called  Vafa  Chylifera,  or  Venje  Lacftesp. 
They  have  the  Name  of  Veins,  bccaufe  their 
Valves  are  difpofed  like  thofe  of  the  fangui- 
ferous,  and  becaufe  the  Fluid,  which  they  con- 
tain, runs  from  finallcr  into  larger  Tubes. 

Dlviiion  of   the   Lacteal  Vessels. 

Dr.  Vv^iNSLow  commonly  divided  the  lafteal 
Vefiels  of  the  humian  Body  into  three  Claficis  -,  but 
fometim-es  into  four. 

They  derive  their  Origin  from  the  Tunica  Vil- 
lofa  of  the  l.ntefi:ines,  and  chiefly  from  that  of  the 
fmall  Inteftines,  by  a  great  Number  of  capillary 
Roots,  as  has  been  ah'eady  faid. 

From  thefe  Roots  there  arifes,  betv/een  the  T\}- 
nic  of  the  Inteftines,  a  kind  of  Rete  Mirabile, 
v/hich  furrounds  aimofl;  the  v/hole  Circumference 
of  the  inteftinal  Canal  between  the  mufcular  and 
/external  Tunic. 

This 
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This  reticular  Texture  of  the  Jafteal  VefTels, 
keeps  ciofe  to  the  external  Tunic,  and  leaves  the 
Canal,  along  with  it,  on  the  Side  of  the  Mefen- 
tery,  where  it  forms  two  Planes  of  Ramifications, 
plainly  diftinguilhed  from  each  other  by  the  cel- 
lular Subftance,  and  adhering  clofely  to  the  Infide 
of  the  two  Membranes  of  the  Mefentery.  In  this 
fpparate  State  they  run  on  the  Laminae  of  the  Me- 
fentery, as  far  as  the  firfb  mefenteric  Glands,  where 
they  unite  again  in  one  Plane.  All  this  is  reckoned 
the  firft  Clafs  of  Lafteals. 

The  fecond.  After  this  Union,  the  lafteal  Vef- 
fels  are  diftributed  almoft  uniformly,  through  the 
whole  Extent  of  the  Mefentery,  from  its  Circum- 
ference to  its  Origin,  or  Adhefion  to  the  dorfal 
Vertebras,  between  the  mefenteric  Glands,  which 
they  join,  in  the  Manner  already  faid,  and  form 
frequent  Anaftomofes,  or  Communications. 

Having  paffed  through  the  Mefentery,  in  this 
Manner,  the  Ramifications  begin  to  unite,  as  they 
approach  the  Spina  Dorfi,  and  confequently  their 
Number  is  leffened,  and  their  Size  increafed  ;  and, 
having  palTed  the  laft  mefenteric  Glands,  they  ter- 
minate about  the  Middle  of  the  Adhefion  of  the 
Mefocolon,  in  fmall  common  Trunks,  which 
receive  a  great  Number  of  lymphatic  VelTels 
from  the  Glandular  Lumbares,  and  others  below 
thefe. 

A  fourth  Clafs  may  be  made  of  the  laifleal  Vc{- 
fels  of  the  great  Inteftines  ;  of  v/hich  feveral,  full 
of  Chyle,  have  been  demonftrated  to  the  Royal 
AcADEiMY  at  Paris,  in  a  human  Colon. 

The  lacfteal  VelTels  are  not  always  apparent  in 
human  Subjefts  ;  but  we  may  fee  them  in  thofe 
who  die  either  a  violent  or  fudden  Death,  foon 
after  a  Meal ;  and  they  remain  vif^hle,  even  in  the 
Inteftines,  for  a  long  Time  after  Death,  when  a 
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great  Number  of  the  mefenteric  Glands  have  be- 
come fcirrous,  efpecially  in  Children,  and  thofe  who 
die  of  fcrophulous  Diforders. 

ReceptaCulIjm  Chyli. 

The  lafteal  VefTels  of  the  third  Clafs,  or  thofc 
which  lie  between  the  mefenteric  Glands  and  mid- 
dle Adhefion  of  the  Mefocolon  to  the  Spina  Dorfi, 
run  down  on  the  Body  of  the  inferior  Aorta,  be- 
tween the  Extremities  of  the  fmall  Mufcle  of  the 
Diaphragm,  and  terminate  in  a  kind  of  Ciftern, 
called,  by  fome,  Receptaculum  Chyli,  by  others, 
Receptaculum  Pecqueti ;  from  Pecquet,  aPhy- 
fician  at  Dieppe ;  who  firft  demonftrated,  by  in- 
conceftable  Experiments,  in  the  Year  165 1,  this 
Receptacle ;  which  had  been,  long  before,  difco- 
vered  by  Eustachius*. 

The  Thoracic  Dud,  fo  named  from  its  Courfe, 
is  generally  fingle ;  or  it  it  be  double,  for  fome 
Part  of  its  Courfe,  it  foon  after  unites  into  one 
acrain,  which  goes  behind  the  Pleura ;  afcendino-  in 
an  inflefted  Courfe,  it  receives,  in  its  Way,  the 
lymphatic  Veflels  of  the  Stomach,  Oefophagus, 
and  Lungs  -,  and  pafies  through  the  dorfal  Glands, 
of  the  many  which  are  incumbent  on  and  about  it. 
It  is  generally  cylindrical,  and  often  forms  Infu- 
lation,  by  dividing  into  two,  or  more  ;  after  which 
it  unites  into  one  again,  efpecially  in  its  faperior 
Part.  It  has  but  a  few  Valves,  which  are  not  very 
confpicuous. 


*  Itaque  in  illis  animantlbus  (Seel.  Equis)  ab  hoc  ipfo  In  figni 
trunco  finiftro  Jugiili,  qua  pofterior  I'edes  radicis  Vena  Jugularis 
fpeftat,  magna  qusdam  propago  germinat,  qua;  prasterquara  quod 
in  ejus  origine  Ofteolum  iemiciixulare  habet,  elt  etiam  alba  &  aquci 
Humoris  plena ;  nee  longe  ab  ortu  in  duas  partes  fcinditur,  paulo  poft 
rnrius  coeuntes  in  unam,  quae  nuUos  ramos  diiTundens,  juxta  fmiftium 
Vertebrarum  latus,  quo  loco  latior  eftefta,  magnaque  Aiteri?.m  cir^ 
cumplan,  obfcuriflimum  finam,  mihique  non  bene  perceptum,  ob- 
tinet.     Vid.  De  Vena  fine  paii- 

About 
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About  the  fifth  dorfal  Vertebra  it  generally 
croiTes  behind  the  Oefophagus,  and  then  afcends 
along  the  right  Side  of  the  Thorax,  behind  the 
fubclavian  Veins,  till  it  has  arrived  near  the  fix 
cei-vical  Vertebras  :  There,  bending  down,  it  often 
divides  into  two,  and  each  defcending  Branch  di- 
lates into  a  Sort  of  Veficle  which  enters,  either 
with  diftinfl  or  united  Openings,  into  the  Junclurc 
of  the  Subclavian  and  Jugular  Vein  internally,  by 
an  oblique  Courfe,  from  the  fuperior,  pofterior, 
and  lateral  Part,  inferiorly  towards  the  left  and  an- 
terior ,  advancing,  either  with  one  or  two  Branches, 
under  the  Subclavian,  on  the  exterior  Side  of  its 
Juncture  with  the  Jugular.  It  has  no  true  Valve 
placed  before  it,  but  excludes  the  Entrance  of  the 
Blood,  only  the  perpendicular  Weight  of  its  Con- 
tents ;  but  the  oblique  Infertion  of  it  reprefents  a 
fort  of  V\^rinkle.  It  is  rarely  otherways  difpofc^d, 
and  very  feldom  fplit  in  two,  longitudinally,  for 
diftind  Infertions  into  the  Subclavian  •,  and  yet 
more  uncommonly  apt  to  lend  off  a  Branch  into 
the  Vena  Azygos.  Near  its  Infertion  it  receives 
the  Opening  ol  a  large  lymphatic  VeiTel  tranfverfly 
from  the  Arm,  and  others  defc^inding  from  the 
Head,  in  one  or  more  Trunks. 

The  Fun6lion  of  the  Intestines. 
From  the  exhaling  Arteries  diftils  a  thin  aqueous 
Tiquor  into  the  Cavity  of  the  Inteiline,,  not  at  all 
acid,  but  like  the  ftomachic  Juice;  the  Quantity 
of  which  may  be  computed  from  the  large  Extent 
or  Number  of  the  excretory  Orifices,  and  from 
the  Seftion  of  the  excretory  Artery,  larger  tluin 
w4iich  we  fee  elfewhere  of  the  Body  ;  Add  to  this, 
the  Laxity  of  the  Parts,  perpetually  kept  warm 
and  moift,  and  the  copious  Diarrhri^a  or  watery 
Difcharge  which  often  loliows  the  Uf.  of  Cathar- 
tics.     But  that  the  Mucus  arifing  from  the  Pores 

or 
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or  Cells  of  the  Inteftines  ferves  to  lubricate  and 
defend  the  internal  Surface  of  the  villous  Mem- 
brane, and  to  preferve  the  Nerves  from  the  Vehe- 
mency  of  too  acrid  or  pungent  Particles. 

Hence  Vv^e  fee,  that  it  is  more  copious  at  the  Be- 
ginning of  the  larger  Inteftines  j  becaufe  there  the 
Mafs  of  Aliment  begins  to  be  more  feculent,  acrid^ 
and  tenacious. 

The  Mixture  of  this  Liquor  with  the  Pulp-like 
Mafs  of  the  Aliment,  together  with  the  Bile  and 
pancreatic  Juice,  is  made  by  the  Motion  of  the 
furrounding  Mufcles  of  the  Abdomen,  but  more 
efpeciaily  by  the  periftaltic  Motion,  which  is  more 
particularly  fbrong  and  obvious  in  the  fmall  In- 
teftines. For  any  Part  of  the  Inteftines,  irritated 
by  Flatus,  or  any  fharp  Humour,  contra6ls  itfelf, 
even  after  Death,  with  a  confiderable  Force :  This 
contrafting  Motion  is  made  in  various  Parts  of  the 
Inteftines,  either  fucceflively,  or  at  the  fame  Time, 
wherever  the  Flatus  or  AHment  excite  a  Sti- 
mulus ;  and  this,  without  obferving  any  certain 
Order,  with  a  Sort  of  wonderful  alternate  Creeping 
and  Revolution  of  the  Inteftines,  as  appears  eafily 
in  diftefting  living  Animals,  and  fometimes,  by 
unhappy  Accidents,  in  the  human  Species  :  /Vs  in 
Ruptures,  Wounds  of  the  Abdomen,  &c.  (this 
Creeping  of  the  Inteftines,  for  the  Facility  and 
Duration,  is  equal,  if  not  fuperior,  to  the  Irrita- 
bility of  the  Heart  itfelf.)  Among  fo  many  In- 
flexions, the  Weight  of  the  Aliment  is  but  of 
little  Force :  It  eahly  afcends  or  defcends  through 
the  irritated  Inceftine,  which  thus  empties  itfelf. 
From  whence  the  Ufe  of  the  periftaltic  Motion  is 
intelligible,  by  which  the  Pulp  of  the  alimentary 
Subftance  is  ofcener  or  longer  applied,  with  a 
gentle  Force,  to  the  Trlture  of  the  Inteftine,  to 
the  exhaling  dilutent  Liquor,  and  to  the  Orifices 
of  the  abforbing  Vefiels,     But  all  the  Contents  of 

the 
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the  Inteftines  are  determined  downwards  to  the 
Colon  -,  becaufe  the  Stimulus  begins  above,  from 
the  inferior  Orifice  of  the  Stomach;  and,  by  the 
Succeflion  of  new  Chyle  repeating  it  above  the 
Contra<5tion,  it  defcends,  when  there  is  no  Refin- 
ance made  to  it,  into  the  inferior  Part  of  the  IJeum, 
at  its  Opening  into  the  Colon  :  Therein  the  loofe 
Part  of  this  Inteftine  readily  receives  what  is 
prefTed  into  it  by  the  Contraction  from  above,  and 
as  eafily  exonerates  itfelf  into  a  large  unadlive  Cae- 
cum ;  from  whence  it  is  again  repelled  upwards, 
and,  in  Part,  urged  on  by  the  PreiTure  of  the  fuc  - 
ceeding  Aliments.  Some  Perfons  obferve,  that 
this  Motion  is  ftronger  in  the  inferior  than  the 
fuperior  Part. 

The  inteftinal  Fasces,  therefore,  retained  in  the 
Bottom  of  the  C^cum,  grow  dry  there  by  the 
Abfoi-ption  of  moid  Vapours,  fo  as  to  be  capable 
ef  receiving  a  Figure  from  the  round  contracted 
Parts  of  the  Colon  ;  by  which  being  fuftained,  as 
on  a  Stair-cafe,  they  afcend  from  the  Caecum, 
elevated  by  the  long  Ligaments,  which  end  in  the 
Vermiformis. 

Here  we  mere  eafily  perceive  the  Manner  in 
which  the  Faeces  are  propelled  by  the  mufcular 
Contraftions  of  the  circular  Fibres,  whofe  Con- 
traftions  are  lefs  confpicuous  in  the  fmall  Intef- 
tines. The  longitudinal  Fibres  of  the  Inteftine 
being  attached  to  the  contracted  Parts,  as  fixed 
Points,  draw  up  and  dilate  the  inferior  Parts  of 
the  Inteftine ;  then  the  next  inteftinal  Portions,  to 
v/hich  the  Fjeccs  are  brought,  being  irritated,  and 
contracted,  in  like  manner,  are,  immediately  after, 
drawn  together  by  the  circular  longitudinal  Fi- 
bres, by  a  fucceftive  Repetition,  till  the  Faeces 
have  intirely  palled  through  the  large  Inteftine, 
This  periftaltic  Motion  is  very  confpicuous  in 
Wounds  of  the  Abciomen,  and  is  ocularly  dcmon- 
ftrable  in  the  comparaiivc  An.itomy  ol"  Brutes. 

I  '  Vvliilft 
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Whilft  the  FsEces  or  Excrements  afcend,  by 
means  of  the  Rugse  or  Valves  of  the  Ileum,  the 
Gravity  of  them  deprefles  the  inferior  Valve  to  the 
kfc  Side,  which  draws  back  the  Ligament,  com- 
mon to  each  Valve,  in  fuch  a  Manner,  as  to  com- 
prefs  and  exa(5lly  clofe  up  the  fuperior  Valve  infe- 
riorly,  that  nothing  may  go  back  into  the  Ileum, 
which  might  eafily  happen  in  a  fluid  State  of  the 
FiEces  :  From  thence  they  continue  the  progreflive 
Motion  flowly  through  the  whole  Track,  and  re- 
peated Flexures  of  the  Colon,  fo  as  to  retain  the 
Excrements ;  till,  at  length,  the  Excrements  arrive 
at  the  Ret^um,  which  is  inflected  firft  a  little  po- 
fteriorly,  and  then  anteriorly,  Into  a  broad  deprefled 
Figure,  at  firft  defcending  contiguous  to,  and  af- 
terv/ards  fpread  under  the  Bladder  in  Men,  or  Va- 
gina in  Women,  but  contraded  more  in  the  for- 
mer than  the  latter  :  Therefore,  whenever  the  Fas- 
ces are  colleded  to  a  confiderable  Quantity  in  the 
Re6tum,  fo  as  to  become  troublefome,  either  by 
their  Weight,  Irritation,  or  Acrimony,  which  ex- 
cite an  Uneafinefs  through  the  adjacent  Vifcera, 
and  are  then  urged  dov/n  to  the  Anus,  by  a  volun- 
tary PrefTure,  and  the  Force  of  the  incumbent  Dia- 
phragm :  For,  by  this  Means,  the  abdominal  Vif- 
cera, when  the  Refiftance  of  the  Anus  is  over- 
come, the  compreffing  Forces  of  the  Diaphragm 
abate,  and  the  Fsces  continue  to  difcharge  from 
the  Body,  urged  only  by  the  periftakic  Motion  it- 
felf  After  the  Excrements  are  expelled,  the  In- 
teltine  is  drawn  back  or  up  again,  into  its  natural 
Situation,  by  means  of  its  longitudinal  mufcular 
Fibres  ;  after  which,  the  Opening  of  the  Anus  it- 
felf  is  clofely  contratfced  by  the  fphinder  Mufcles, 
as  before. 


L  E  C^ 
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LECTURE     V. 

Of  Hunger,  Thirst,  Food,  and 

Drink. 


^^^^^  E  fee  that  the  Creator  has  given  to  Man 
§^lXSM  the  tv/o  faithful  Guards  of  Pleafure  and 
^^0}S^  Pain  for  his  Prefervation  ;  one  to  avert 
^€^^i^C  Evil,  the  other  to  invite  him  to  ufeful 
Actions.  From  hence  v/e  are  informed, 
that  the  taking  of  Aliments  is  an  Action  neceffary 
and  ufeful  to  our  Support. 

For  fince  every  Day  there  is  a  great  Quantity 
Y/ailed  Irom  the  Body,  by  a  Difibiution  of  its  true 
Subftance,  thrown  ott  by  Perfpiration,  and  other 
Difcharges ;  a  PvCparatlon  of  the  faid  Lois  is  abib- 
lutely  neceffary  :  And  this  is  more  efpecially  de- 
manded from  the  Aliment,  by  the  Nature  of  the 
Blood  itfelf,  itrongly  inclined  to  a  fharp,  Hiline, 
lixivial  Quality ;  and  to  a  putrid  acrimonious 
State,  to  which  it  is  continually  follicited,  and  ap- 
proaches from  the  putrefcent  Difpofition  of  all  the 
more  ilagnant  Humours  of  the  Animal,  promoted 
by  the  inceffant  and  natural  Motion  of  the  Heart 
and  Arteries,  with  a  perpetual  Heat.  Moreover, 
the  Difpofition  of  the  Blood  to  be  coagulated,  con- 
tinually lofing  a  grCvit  Part  of  its  diluting  Water, 
by  infenfib'e  Perlpiration,  calls  itrenuoull-y  for  a 
Recruit  of  the  watery  Element,  in  the  Way  of 
Drink,  by  which  its  cohefive  Globules  are  fepa- 
rated  trom  each  other,  and  hindered  from  running 
together  into  a  confiflcnr  Mafs. 

Thefc 
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Thefe  Truths  are  proved  not  only  from  their 
Caufes,  but  likewife  by  the  EfFe6ls  and  Appear- 
ances which  they  exhibit  in  Men,  and  other  Ani- 
mals, killed  by  Hunger :  For,  in  thefe,  we  com- 
monly obferve  a  fharp  ftinking  Breath,  a  Loofe- 
nefs  of  the  Teeth,  from,  the  diffolving  Acrimony 
of  the  Juices  •,  violent  Pains  in  the  Stomach,  a 
fnarp  Fever,  and  even  a  true  Madnefs.  All  thefe 
Diforders  arife  fooner  and  ftronger,  as  the  Perfon 
is  more  robuft,  and  more  violently  exercifed  with 
Motion  of  Body  •,  but  they  enfue  very  (lowly  in 
phlegmatic  People,  who  are  inactive,  perfpire  lit- 
tle, and  put  the  Blood  into  no  great  Motion. 

The  freih  Chyle,  compofed,  for  the  mod  part, 
out  of  the  acefcent  Clafs  of  Vegetables,  and  of  a 
Confiilence  always  thinner  than  that  of  the  Blood 
itfclf,  being  received  into  its  Torrent  of  Circu- 
lation, ferves  to  temperate  the  putrefcent  Acri- 
mony, to  dilute  or  leffen  the  Coagulation  threat- 
ened, and  reduce  the  whole  Mafs  from  a  fharp 
faline,  to  the  mild  albuminous  Nature,  which  is 
proper  to  healthy  Blood  :  And,  finally,  the  Chyle, 
but  more  efpecially  that  derived  from  the  Fleih  of 
Animals,  being  replenifhed  with  gelatinous  Lymph, 
lerves  to  repair  the  Confumption.  or  Wafte,  which 
is  made  from  the  Body  itfelf,  to  the  Vacuities  of 
whofe  broken  Solids  it  is  applied,  by  the  Caufes 
before  mentioned.  But  the  Drink  chiefly  dilutes 
the  cohefive  or  grumous  Inclination  of  the  Blood, 
hinders  its  putrefcent  Acrimony,  and  carries  oiT, 
by  the  Emunftories,  fuch  Particles  as  are  already 
■putrid  ;  and  hence  it  is,  that  a  Perfon  may  live, 
for  a  long  Time,  without  folid  Food,  if  he  be  bu: 
fupplied  with  Drink,  or  even  W^ater. 

We  are  foUicited  to  take  Food,  as  well  from  the 
Senfe  of  Pain  which  we  call  Hunger,  as  from  that 
-ot  Pieafure,  which  is  received  by  the  Tafte.  The 
fii  11  of  thefe  proceeds;  doubtlefs,  from  the  knCroh 

Vol.  1L   '  G  '  Folds 
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Folds  or  Wrinkles  of  the  Stomach  rubbing  againfl 
each  other,  by  the  periftahic  Motion,  joined  with 
a  Preffure  from  the  Diaphragm  and  abdominal 
Mufcles,  by  which  the  naked  VilH  of  the  Nerves 
on  one  Side  grate  againft  thofe  of  the  other,  after 
a  Manner  intolerable.  Thus  we  are  effedtually  ad^ 
monifhed  of  the  Dangers  enfuing,  from  too  long 
Abfbinence  or  Falling,  and  excited  to  procure 
Food  or  Nourifilment  by  Labour  and  Induftry. 
To  this  Senfe,  alfo,  the  gaftric  Liquor,  or  Juice  of 
the  Stomach,  coUefbed  and  fharpened  after  Feed- 
ing, does,  in  fome  meafure,  conduce. 

Thirft  is  feated  in  the  Tongue,  Fauces,  Oefo- 
phagus,  and  Stomach.  For,  whenever  thefe  very 
fenfible  Parts,  v/hich  are  conftantly  and  naturally 
moifiened,  by  mucous  and  falival  Juices,  grow  dry, 
from  a  Deficiency  of  thofe  or  the  like  Humours, 
or  are  irritated  by  a  Redundancy  of  muriatic  or 
alcalefcent  Salts,  here  lodged,  there  arifes  a  Senfe 
much  more  intolerable  than  the  former,  as  Thirft 
is  more  dangerous ;  whofe  uneafy  Senfe  continues 
till  the  Proportion  of  diluting  Water  in  the  Blood, 
being  recruited,  reftores  the  nccclTary  Moifture, 
and  tree  Secretion  required  in  the  Parts  befjre 
mentioned. 

From  hence  v/e  learn,  why  Thirft  attends  La- 
bour, which  exhales  a  greater  Proportion  of  the 
watery  Perfpiration  ;  and  why  it  is  a  Symptom  of 
Fevers  :  Where  there  is  a  I^rinefs  and  Obftruilion 
of  the  exhaling  Veifels  belonging  to  the  Tongue 
and  P'auces  •,  why  fimple  Water,  having  no  Te- 
■nacity,  will  often  not  ftick  long  enough  to  the 
Juices  to  abate  Thirft,  which  yields,  neverthelefs, 
eafily  to  fome  acid  Liquors,  which  not  only  moiften 
and  render  tiuid,  but  alfo  neutralize  and  provoke 
forv/ard  the  Humours. 

From  thefe  Caufcs,  Mortals,  being  under  a  Ne- 
ficftity  of  feeking-  Food,  for  the  Support  of  Life, 

have, 
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have,  from  the  Beginning  of  Ages,  determined 
their  Choice,  to  the  fucculent  Parts  of  Vegetables 
and  Animals,  in  fuch  a  Manner,  that  Water  and 
Salt  feem  to  be  added  only  as  third  Afliftants. 
And  firft-,  it  is  probable,  that  the  primitive  Choice 
of  our  Foods  was  made  by  Experiments,  accord- 
ing as  the  Variety  of  Smells  and  Flavours  in  Ver 
getables,  and  their  feveral  Parts,  invited,  and  as 
the  Strength  and  Recruit  of  our  Faculties,  thence 
following,  confirmed  their  Utility.  But,  by  de- 
grees, Animals  increafmg  fo  much  as  to  be  incom^ 
modious  to  Man,  now  declining  in  his  Conftitu- 
tion  or  Longevity,  the  Fleili  of  Animals  was  after- 
wards added,  as  a  better  Support  for  thofe  La- 
bours, which  could  not  be  fo  well  fuftained  by 
vegetable  Food  alone. 

At  prefent,  both  the  Number  and  Variety  of 
Subftances  are  almofl  infinite,  which  we  take  either 
as  Food,  or  Seafoning,  for  our  Nourifhment. 

Although  there  are  many  Inflances  of  parti- 
cular Perfons,  and  even  of  whole  Nations,  who 
have  fupporred  Life  only  with  one  kind  of  Food, 
either  vegetable  or  animal,  or  even  from  a  fmall 
Clafs  of  either  of  them  -,  and  although  fome  have 
lived  altogether  upon  Milk,  or  its  Whey ;  yet  it 
feems  to  be  neceiTary,  both  from  the  Nature  and 
Fabric  of  the  human  Body  itfelf,  as  well  as  from 
the  known  Effe<5ts  which  follow  from  only  one 
Kind  of  Food,  that  we  ought  to  fupport  Life,  by 
the  two  Kinds  of  Foods,  both  animal  and  vege- 
table, fo  intermixed,  that  neither  of  them  may 
exceed  their  reafonable  Bounds  -,  and  this  Medio- 
crity we  are  taught  from  the  Loathing  itfelf,  which 
follows  to  any  one  Kind  of  Food,  that  has  been 
continued  for  too  long  a  Time  together. 

The  Flefh  of  Animals  appears  a  necefTary  Part 

of  our  Nourifhment,  even  frorii  the  Fabric  of  the 

human  Stomach  itfelf,  refembling  that  of  carni- 

G  2  vorous 
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vorous  Animals ;  and  from  the  two  Rows  of 
Teeth,  with  the  canine  Teeth  in  each  Jaw  ;  alfo 
from  the  Smahiefs  and  Shortnefs  of  the  Inteftinum 
CsECLim,  and  from  the  neceffary  Vigour  which  we 
require,  which  is  more  remarkable  in  carnivorous 
Animals. 

For  it  appears,  that  the  Flefh  of  Animals  only 
contains  the  gelatinous  Lymph,  ready  prepared  for 
the  Recruit  both  of  our  Fluids  and  Solids  j  which, 
being  extrafted  from  the  broken  VefTels  and  Fi- 
bres, is  readily  converted  into  abundance  of  Blood. 

An  Abftinence  from  animal  Food,  in  thofe  who 
have  been  accuftomed  to  it,  generally  caufes  great 
Weaknefs,  both  to  the  Body  and  Stomach  ;  being 
perpetually  attended  v/ith  a  troublefome  Diarrhoea, 
or  Purging.  (But  in  the  Amplitude  and  Length 
of  the  Inteftina  CrafTa,  Man  agrees  with  herbi- 
vorous Animals.) 

Efculent  Vegetables  are  generally  of  rhe  acefcent 
Kind,  only  fom.e  few  of  them  are  either  alcalef- 
cent,  or  elfe  replenifiied  with  a  Spicinefs  •,  but 
none  of  them  have  that  animal  Glue  which  is  fpon- 
taneoufly  changeable  into  Blood  :  For  it  is  only 
the  fmall  Portion  of  Jelly,  which  is  drav/n  from 
their  iarinaceous  Parts,  which,  after  many  re- 
peated Circulations,  is  converted  into  the  ]N:iture 
of  our  indigenous  Juices.  Yet  thefe  are  ncccHary 
to  avoid  Over- repletion  with  Blood,  and  of  too 
putrefcent  a  Kind,  from  the  Life  of  animal  Food 
alone,  which,  from  the  moft  creditable  Accounts 
of  the  Anthropophagi,  prevails  to  fo  great  a  De- 
gree, as  to  breed  the  hot  alcajcfcent  Scurvy,  a 
■fierce  or  favage  Temper,  a  Stinking  and  Leprofy 
of  the  Body,  with  a  lixivial  Corruption  of  all  the 
Juices  i  which  are  only  to  be  avoided  or  cured  by 
a  Change  of  Diet,  in  which  a  vegetable  Acidity 
abounds.  Hence  it  is,  that  wc  are  lurniflied  but 
with  few  canine   Teeth ;    and    our   Appetite,  in 

Keakh, 
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Health,  but  more  efpeclally  in  Difeafe,  Is  ftronger 
for  acidulous  Vegetables,  in  Proportion  to  our 
warmer  Temperature  of  Body,  and  greater  Heat 
of  the  Country,  or  the  Seafon  of  the  Ifear. 

Hence  we  fee,  that,  in  the  hottefl  Climates, 
People  live  either  altogether  upon  Vegetables,  or 
ufe  Fiefh  Meats  but  very  rarely,  and  not  without 
Danger  of  acute  Difeafes ;  while,  in  the  colder 
Countries,  Flefh  is  eat  freely  with  lefs  Danger : 
And  hence  Bread,  or  fomething  like  it,  is  made  a 
(landing  Part  of  our  Food,  throughout  the  World. 

The  beft  Drink  is  afforded  by  pure  Water  not 
incorporated  with  Salts,  nor  with  Air  -,  by  which 
it  may  readily  enter  into  a  Fermentation.  Of  this 
Kind,  we  juftiy  prefer  that  from  a  mountainous 
Spring,  which  runs  clear  and  cold  through  a  fandy 
Bed,  being  very  light  and  infipid.  Whenever  v/e 
are  unprovided  with  fuch  pure  and  healthy  Water, 
as  is  frequently  the  Cafe  in  low  flat  Countries,  or 
when  any  Increafe  of  the  Strength  and  mufcular 
Confiriftion  of  the  Stomach  is  required,  from  a 
fpicy  Stimulus,  its  Place  may  be  very  well  fup- 
plied  by  Wine,  prepared  chiefly  from  Grapes  ;  but, 
in  defeft  of  thofe,  from  Apples  and  Pears  ;  which, 
after  a  due  Fermentation,  becomes  clear,  and  is 
repleniflied  with  an  acid  Salt,  and  oily  or  inflame- 
able  Spirit,  but  more  flatulent,  heavy,  and  lefs 
palatable,  are  prepared  from  the  feveral  Kinds  of 
Corn,  opened  by  Maceration  and  flight  Roafl:ing, 
and  afterwards  extracted  with  boiling  Water,  and 
prepared  by  Fermentation,  as  a  Subfl:itute  for  Wine, 
to  thofe  Countries  where  the  Grape  does  not  ripen. 

But  Mankind  have  invented  various  Pickles  and 
Sauces ;  fuch  as  Salt,  Vinegar,  and  Acids  of  va- 
rious ICinds,  to  correft  the  putrefcent  Difpofition 
of  Flefh.  Meats  ;  with  Pepper,  Muftard,  and  other 
hot  Spices,  to  ftrengthen  the  Action  of  the  Sto- 
mach, which  is  perpetually  weakened  by  flatulent 
G  3  Vege- 
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VegetJiblcs :  And  to  thefe  add,  the  Sugar,  Salt, 
and  eaftern  Spices,  which  are  generally  added, 
cither  for  the  Sake  of  Flavour,  or  preferving  our 
Food.  But  all  thefe  yield  no  Nourilhment  j  being 
deftitute  of  all  gelatinous  Lymph,  or  any  fari- 
naceous Qiiality. 

The  Aliments  are  generally  drelTed,  orvarioufly 

prepared,  according  to  their  different  Natures,  the 

Country,  Seafon,  &c.  by  which  their  Crudity  is 

removed,   their  folid  Fibres  foftened  or  opened, 

their  too  much  incorporated  Air  expelled,  or  their 

difagreeable  Acrimony  reduced  or  changed  to  a 

Flavour  that  is   agreeable  :  But,   even  after  this, 

many  vegetable  Foods,  and  more  efpecially  Flefn- 

Meats,  require  to  be  divided,  in  fome  Degree,  by 

a  previous  Triture  in  the  Mouth,  which  is  miore 

efpecially  neceffary  in  Man,  v.^hofe  Stomach  is  very 

thin,  or  but  little  fieiliy  -,  and  likewife,  that  the 

Food  may  not  (lay  fo  long  upon  the  Stomach  as  to 

become  putrid.     Haller's  Prim.  Lin.  Phyfiol. 

N.  B.  Several  Authors  of  Credit  relate  Cafes 

of  Pcrfons  who  have  lived  feveral  Years  upon 

Barley-Water,  Whey,  or  ev^en  fimple  Water, 

only.     Perhaps  an  Account  of  fome  of  thefe 

Cafes  may  not  be  diiagreeable  to  the  Reader-, 

not  that  I  would  adviie  any  Perfon  to  try  the 

Lxpcriment. 

CASE     I. 

In   the  Month  of  July,   about  eighteen  Yeari 

pafc,  one  John  Ferguson*,  Herdman  of  the  Pa- 

riPa  of  Kilmellbrd  in  Argylefliire  in  Scotland,  of 

the  Age  ol  Ihircy-eight  Years,  on  a  v»arm  Day 


*  Who  now  lives,  nnd,  for  the  Space  of  eighteen  Yrars  bft  paft, 
hath  liibiilii;*'.  only  en  Wiittr,  Whey,  or  Barley-Water :  Auelted  to 
the  RoVAL  Soi.ii:TV,on'lhurfday'the  9th  Day  of  December,  T74.7, 
by  Mr.  Charles  Camfbei.t.,  Prci^cher  cf  ih:  Grfpcl  in  Scotland; 
who,  living  luar  the  laid  FiRGL'^ON>  hnd  bcc.i  m  Ccmpsny,  aiid 
diicoUiiou  V.  ith  him. 

ever- 


Ledl.v.      Food,  and  Drink.  ISf 

over-heating .  himfeif  in  Chace  of  Cattle,  drank 
plentifully  of  cold  River  Water,  whereupon  he  fell 
afleep  by  the  River  Side,  and  Ilept  for  Twenty- 
four  Hours.  On  waking,  he  found  himfeif  in  a 
violent  Fever,  was  carried  Home,  and  there  de- 
firing  Drink,  they  gave  him  Water,  on  drinking 
whereof  he  vomited  j  ever  fmce  which  Time  he 
hath  not  been  able  to  contain  in  his  Stomach  any 
Thing  except  Water,  Whey,  qr  Barley-Water. 
In  the  Summer  Seafon  he  ufeth  for  his  Food 
only  cold  Water,  and  in  Winter  only  warm  Whey, 
or  Barley-Water.  If,  in  drinking  the  Barley- 
Water,  one  Grain  of  the  Barley  fhould  accident- 
ally be  fwallowed,  his  Stomach  immediately  ejeils 
the  fame  by  Vomit.  In  order  to  difcover  whether 
any  Fallacy  might  be  ufed,  the  faid  Ferguson' 
hath  been,  by  his  Father's  Mailer,  confined  in  a 
Room  for  twenty  Days,  during  which  Time  he 
lived  only  on  Water,  Whey,  or  Barley-Water; 
and,  during  that  Time,  had  no  Stool.  He  hath  a 
florid  frefh  Countenance,  feems  as  other  Men  in 
other  Refpefts,  but  is  weak,  and  not  fo  fit  for 
Labour.  His  Evacuation  by  Urine  feemeth  in 
Proportion  to  the  Qiiantity  he  drinks  ;  and  he  ge- 
nerally, in  his  Bufmefs,  walketh  about  five  Miles 
every  Day. 

CASE  II. 
We  likewife  read*.  That,  in  the  Year  1595,  a 
Girl,  of  about  Fourteen  Years  of  Age,  who  was 
brought  to  Cologn,  had  lived  three  Years  without 
eating  or  drinking.  This  was  verified  by  the  Pa- 
rents of  the  Girl,  and  other  creditable  Teftimo->- 
nies.  Fabricius  ftriclly  examined  her:  She  had 
a  dull  melancholy  Countenance,  her  Body  mode- 
rately fiefliy,  except  her  Belly,  v/hich  was  depreffed 


*  Cent.  ii.  Obferv.  4.0. 
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and  retrafled  to  the  Spine  of  her  Bacl^  :  The  Liver 
and  the  reft  of  the  Vifcera  to  him  feemed  fchir- 
rous  j  ihe  never  went  to  Stool :  She  loathed  all 
Food  to  fuch  a  Degree,  that  if  any  one  fuddenly 
put  a  Bit  of  Sugar  in  her  Mouth,  Ihe  immediately 
fainted  :  She  danced  and  played  with  other  Chil- 
dren, and  feemed  as  if  fhe  ailed  nothing  -,  and  her 
Body  had  its  natural  Colour.  Her  Parents  told 
him,  that  about  feven  Years  before  that  Time  fhe 
had  recovered  from  a  dangerous  Illnefs ;  and  that, 
by  little  and  little,  fhe  began  to  loath  all  Food  •, 
fo  that,  in  the  Space  of  four  Days,  fhe  tafted  no 
Victuals :  After  which,  fubfifting  only  on  a  little 
nev/  Milk,  fhe  at  laft,  in  the  Space  of  fix  or  feven 
Days,  intirely  abftained  from  eating  or  drinking. 

CASE    III. 

Sennert  us  *  relates,  That  another  Girl,  of 
the  fame  Age,  at  Confolentum,  a  City  on  the  Con- 
fines of  Limofin  and  Poicftiers  in  France,  who 
lived  three  Years  without  eatins;;  an  Account 
vvhereof  was  publifhed  by  Citesius,  a  Phyfician. 
It  appears,  that  in  1599,  in  the  eleventh  Year  of 
her  Age,  flie  was  feized  v/ith  a  Fever,  attended 
with  a  Vom.iting :  That,  on  the  Remiflion  of  the 
Fever,  Ihe  became  fpeechlefs,  and  remained  fo 
fourteen  Days  :  When  her  Voice  returned,  fhe  was 
delirious,  and  had  neither  Scnfe  or  Motion ;  and 
her  Stomach  became  fo  weak,  that  flie  loathed  all 
Food :  That,  after  fix  Months,  fhe  began  to  re- 
cover the  Ufe  of  her  Limbs,  her  Stomach  yet  re- 
maining in  the  fame  State  :  Her  Abdomen  fell  in, 
fo  that  from  below  her  Ribs  to  the  Os  Pubis,  flie 
was  much  altered  from  what  Ihe  ufcd  to  be,  and 
feemed  as  if  all  the  Mufcles  of  the  Abdomen,  the 


*  Tom.  II,  Lib.  HI.  Par.  i.  Scfl.z.  De  Longa  Abftinentia. 
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Inteftines,  Vifcera,  and  all  her  internal  Parts,  had 
been  taken  from  her  :  The  other  Parrs  of  her  Body 
Teemed  not  thus  emaciated  ,  her  Chell  feemed  full, 
her  Breads  moderately  turgid,  her  Arms,  Thighs, 
and  Legs,  fufficiently  fiefhy,  her  Face  plump,  her 
Lips  were  of  a  dark  red  Colour,  her  Tongue  con- 
trafted,  yet  her  Speech  was  free  •,  the  Hair  of  her 
Head  was  very  long,  her  Hair,  Nails,  yea  all  her 
Body,  feemed  augmented.  She  had  no  Difchargc 
either  by  the  Anus,  Bladder,  Uterus,  or  Cutis ; 
flie  feemed,  to  the  Touch,  to  be  always  cold  and 
dry,  and  hardly,  by  any  Motion,  grew  warm,  tho* 
fhe  was  bufied  in  her  houlhold  Affairs.  She  went 
to  Market,  fwept  the  Rooms,  fpun,  and  did  other 
Things  of  this  Nature,  her  Senfes  and  Motion  be- 
ing in  no  Manner  prejudiced, 

C  A  S  E    IV. 

The  fame  Author  reports  this  Cafe*,  taken  from 
theGenoefe  Phyficians,  That,  in  1601,  a  brifk  lively 
V/oman,  of  about  Twenty-two  Years  of  Age, 
was  conveyed  to  Genoa,  who  was  kept  in  Cuftody, 
with  a  watchful  Eye  over  her,  and  was  found  to 
live  many  Years  only  on  Water. 

C  A  S  E  V. 
We  alfo  readf,  That  a  Girl,  called  Apollonia, 
born  at  Gatz,  in  the  Jurifdi^lion  of  Bern,  a  City 
of  the  Switzers,  who  at  firfb  had  an  Averfion  to 
Bread,  and  afterwards  to  all  other  Vi6luals,  and 
was  nourifhed  by  Broths  only  ;  which,  by  degrees, 
fhe  likewife  abhorring,  ufed  only  fome  Spoonfuls 
of  Wine,  diluted  with  Vv^ater ;  which  llie  alfo  at 
lafl  refufed,  and  lived  fome  Months  without  eat- 
ing or  drinking.     The  Senate  of  Bern  being  in- 


*  Ibid. 
t  Ibid. 
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formed  hereof,  ordered,  that  the  Mother  and  the 
Girl  fhould  be  put  into  the  Hofpital  of  the  City 
for  the  Difcovery  of  any  Fraud  that  might  be 
iifed  ;  whereupon,  under  the  ftriftefl  Obfervation, 
llie  was  found  to  hve  without  Aliment.  What 
was  further  remarkable  in  this  Perfon  was,  that 
the  Flies,  of  which  there  was  great  Plenty  in  the 
Stove-room  where  fiie  lay,  fettling  on  her  Face, 
and  other  naked  Parts  of  her  Body,  were  not  at 
all  perceived  by  her  •,  neither  was  ilie  much  af- 
fected by  cold  Winter  V/eather.  She  was  in 
Switzerland  in  the  Year  1600,  and  remained  in 
this  State  till  the  Year  1612  ;  when,  about  Chrift- 
mas-Day,  her  Appetite  began  a  little  to  return, 
and,  by  degrees,  her  Stomach,  Liver,  and  other 
Parts,  returned  to  their  natural  State ;  her  Ab- 
domen, which  before  was  extenuated  and  hard- 
ened, again  became  foftened  and  elevated,  her 
Excretions  were  again  had  as  before,  her  mufcular 
Strength  returned  -,  and  fhe,  who  had  lived  above 
ten  Years  in  a  weak  Condition,  without  eating  or 
drinking,  became  capable  of  going  about  and  do- 
ing her  Bufinefs  :  Yet  her  Senfes,  which,  during 
the  Time  of  her  Abftincnce,  remained  intire,  be- 
gan to  grow  languid,  and  her  Head  fo  affededj 
that  fhe  became,  in  a  Manner,  foolifh. 

CASE     VI. 

I  fhall  mention  only  one  Cafe  more,  of  this  Na- 
ture, from  the  fame  Author*,  concerning  a  young 
Woman,  born  at  Halberftad,  in  Germany,  who 
lived  above  nine  Years  without  eating. 

In  the  Year  1614,  fhe  was  taken  ill,  and  con- 
tinued fo  for  fourteen  Days.  During  the  Time  of 
her  Illnefs  flie  eat  nothing :  When  ihe  recovered, 

*  Ibitl.  p.  385. 
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Ihe  had  fuch  an  Averfion  to  Viftuals,  that,  in  the 
Space  of  a  Day,  (he  hardly  eat  any  Thing  :  After- 
wards, being  invited  to  a  Wedding,  fhe,  by  In- 
treaty,  eating  more  than  ullial,  became  fo  ill  for 
eight  Days,  that  her  Life  was  defpaired  of:  From 
this  Time  to  her  Death,  fhe  eat  nothing,  but  every 
Day  draniv  about  a  Pint  and  a  Half  of  Ale,  in 
which,  if  they  put,  unknown  to  her,  any  Bread, 
fhe  would  not  drink.  Her  Body  was  of  a  good 
Colour,  and  not  emaciated.  She  was  weak,  and 
therefore  obliged  to  live  a  fedentary  Life.  She 
died  in  1 623,  in  a  dejected  melancholy  State,  caufed 
by  the  coming  of  fome  infolent  Soldiers  which  her 
Mother  was  obliged  to  take  in. 
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LECTURE     Vr. 

Of  the   Nature    of  the  Ckyle,    or 
Nutritious  Substance. 

L I M  E  N  T  S  of  every  Kind,  whether 
folid  or  fluid,  are  not  only  in  the  Sto- 
mach, but  alfo  in  the  Duodenum, 
which  is  a  kind  of  fuccedaneous  Sto- 
mach, and  in  the  Whole  of  the  fmall 
Intellines,  by  the  Warmth  of  the  Parts,  and  the  Af- 
fiflance  of  the  gaftric  Lymph  and  the  Bile,  diflblved 
and  converted  into  an  alimentary  Liquor  called 
Chyle ;  which,  being  fecreted  through  the  Intef- 
tines,  from  the  recrementitious  Mafs  of  Aliments, 
to  be  difcharged  by  way  of  Excrements,  is,  by  a 
pecuhar  Mechanifm,  conveyed  to  the  Mafs  of 
Blood. 

That  the  Duodenum  is  a  fuccedaneous  Stomach, 
is  obvious,  from  this,  that  it  is  fuiticiently  large, 
and  has  a  Flexure  like  that  of  the  Stomach ;  by 
means  of  which,  the  Mafs  of  Aliments  may  be 
the  lono-er  retained  in  it.  It  is  alfo  furnifhed  with 
Menftruums,  or  folvent  Liquors,  peculiar  to  itfelf; 
ITnce  not  only  a  large  Number  of  fmall  Glands, 
detected  by  Brunerus,  which  difcharge  a  men- 
flruous  Lymph,  are  fituated  in  it;  but  alfo,  be- 
caufe  the  pancreatic  Juice,  mixing  with  the  Bile, 
iiccomplifhes  the  farther  Elaboration  and  Reclifi- 
cation  of  the  Chyle. 

The 
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The  Chyle  itfelf  is  a  milky  infipid  Liquor,  con- 
fifting  of  oleous  and  mucilaginous  Parts,  and  ex- 
tra<5led  from  the  diflblved  Aliments. 

It  is,  as  it  were,  a  natural  Emulfion  :  And  as, 
in  order  to  conftitute  this,  a  Mixture  of  oleous 
and  aqueous  Parts  is  requifite  •,  fo,  that  the  Chyle 
confifts  of  the  fame  Ingredients,  is  obvious,  from 
thofe  Particles,  in  Milk,  which  is  nothing  but 
Chyle,  being  converted  into  Butter,  Cheefe,  and 
Serum.  And  as  every  artificial  Emulfion,  pre- 
pared with  Water  and  oleous  Seeds  bruifed,  is  of  a 
whitifh  Colour,  which  arifes  from  the  Oil,  reduced 
to  fmall  Globules,  reflefting  the  Rays  of  Light ; 
fo,  alfo,  the  Whitenefs  of  the  Chyle  can  hardly  be 
afcribed  to  any  other  Caufe  than  this. 

BoERH  AAVE  has  fet  the  Analogy  between  Emul- 
iions  of  Vegetables  and  Chyle  in  a  very  clear  Light. 
He  fpeaks  only  of  Vegetable  Subftances ;  but  if 
we  refleft,  that  animal  Subftances,  taken  by  way 
o?  Aliment,  are  originally  formed  from  Vege- 
tables, and,  hke  them,  confift  of  Oil,  Earth,  Wa- 
ter, and  Salts  (the  lafl:  volatile)  -,  v/e  fiiall  readily 
conceive  how  the  Organs  of  Digeilion  convert  alfo 
animal  Subftances  into  Chyle,  or  a  fort  of  EmuK 
fion. 

The  Paflage  hinted  at,  inBoERHAAVE,  runs 
thus  :  I .  If  the  oleaginous  vegetable  Subftances 
are  reduced  to  a  Powder,  or  bruifed,  and  ground 
in  a  marble  Mortar  with  a  wooden  Pellle,  and  a 
little  Water  be  (lowly  and  fuccefiively  poured  upon 
them  in  the  grinding,  that  they  may  then  come 
into  a  well-wrought  Pafte,  they  will  change  into  a 
white  Mafs  •,  which  the  longer  it  is  fo  ground,  the 
more  uniform  it  becomes,  and  the  better  fitted  for 
this  Procefs.  2.  Then  gradually  add  more  fair 
Water,  fo  as  to  make  the  Whole  fluid,  and  con- 
tinue the  Triture  without  Intermiffion,  as  before  ; 
whereby  the  Liquor,  iioating  above  the  Matter, 

will 
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will  begin  to  grow  milky  and  unctuous  :  Let  the 
Liquor  now  reil  a  little,  then  pour  it  ofF,  by  a  gen- 
tle Jnclination  of  the  Mortar,  upon  a  thin  linen 
Strainer,  that  the  finer  Part  may  pals  through  into 
a  clear  VefTel.  3.  To  the  grofs  Part  remaining 
behind  in  the  Mortar,  and  in  the  Strainer,  again 
add  iVelh  V/ater,  and  grind  and  ftrain  as  before, 
adding  this  fecond  Liquor  to  the  former,  and  re- 
peating this  for  feveral  Times,  till  the  Liquor 
poured  off  gradually  becomes  lefs  white,  thick, 
and  un6luous,  and,  at  length,  perfectly  aqueous, 
at  which  Time  but  a  very  little  of  the  Subllance  will 
remain  in  the  Mortar,  and  that  chaffy,  poor,  ex- 
haufted,  and  infoluble  in  Water,  though  afililed 
by  long  Triture,  appearing  almoft  merely  terre- 
flrial,  without  Salt,  or  the  lead  Signs  of  Oil : 
Whence,  by  this  means,  the  Parts  of  Vegetables, 
filled  with  Oil,  are  divided  into  two  diftind  Kinds  i 
one  diflblvable  by  Water,  the  other  not. 

The  Liquor,  thus  prepared,  refembles,  in  many 
Refpefls,  the  Chyle  of  Animals,  which  is  itfelf 
prepared  from  A'^ege tables  in  their  Bodies,  by  chew- 
ing, ruminating,  and  the  Adion  of  the  Stomach, 
before  it  is  mixed  with  the  Bile  in  the  Duodenum. 
The  Thing  appears  evident,  froni  the  v;hitc  Colour, 
miid  Odour,  fweet  Talle,  thick  L^nduoufnefs,  and 
great  Difpolition  they  both  have  to  turn  four.  So, 
likewife,  if  the  Liquor,  thus  prepared,  ftands  fome 
Time  in  a  tall  cylindrical  Veffel,  it  fpontancoufly 
feparates  into  a  white,  thick,  and  ahr.oil  totally 
oily  Part,  v/hich  floats  at  Top,  and  into  a  thinner, 
tranfparcnt,  bluifli  Colour,  which  remains  below, 
•wherein  it  perfedly  refembles  Milk,  as  dividing 
itfeif  into  Cream  and  thin  Milk. 

Again  \  if  this  Liquor  be  kept,  for  fome  Time, 
in  a  warm  Air,  it  turns  lour,  and  afterwards  con- 
fiderably  fharp,  though  without  acquiring  the  pro- 
per Rancidnefs  of  an  exprelied  Oil,  in  which  Rc- 

fped. 


Led.  VI.     Nutritious  Subftance.      95 

fpeft,  alfo,  it  perfedly  agrees  with  Milk,  which 
acquires  the  like  Acidity  in  fuch  an  Air,  without 
becoming  rancid  like  pure  Oil.  Whence  this  far- 
ther Remark  Ihould  be  made ;  that,  in  acute  Dif- 
tempers,  Emulfions  may  be  given  with  greater 
Safety  than  exprefled  Oils.  But  I  could  never,  by 
any  Art  of  Coagulation  I  have  ufed,  obtain  fuch  a 
Curd,  from  this  Liquor,  as  Milk  affords  ;  whence 
there  is  this  Difference  betwixt  the  Milk  of  Vege- 
tables  and  Animals.  The  Reafon  of  the  Differ- 
ence between  exprefled  Oils  and  Emulfions  feems 
principally  this  •,  that  the  meally  Part,  in  the  Grind- 
ing, being  conftantly  in  fine  Particles,  interpofed 
betwixt  the  pure  Oil,  the  Parts  of  this  Oil  are  fo 
broken,  and  feparated  from  one  another,  that,  its 
Tenacity  being  changed,  it  becomes  mifcible  with 
"Water,  and  thence  appears  in  the  Form  of  Milk, 
which  alfo  confifls  of  a  fat  Subllance  diffolved  in 
Water  j  whereas,  when  a  pure  Oil,  it  is  obtained 
by  Exprellion  •,  the  Parts  thereof,  being  in  Con- 
tad  with  each  other,  do  not  admit  of  Water,  nor 
fuffer  it  to  be  mixed  among  them.  Again,  the 
large  Qiiantity  of  Meal,  intermixed  with  the  Oil 
in  theEmullion,  caufes  it  to  turn  four,  not  rancid-, 
and  hence  appears  the  Reafon  why  the  Liquor  is 
white :  For  Whitenefs  always  enfues,  as  often  as 
Oil  is  intimately  divided,  and  mixed  with  Water. 

If  Oil  be  poured  upon  a  Glafs  of  Water,  the 
'  two  Liquors  will  remain  tranfparent,  and  feparate ; 
but,  if  fhook  brifkly  together,  they  will  unite,  in 
fome  meafure  ;  and,  during  that  Union,  the  Mix- 
ture v/ill  appear  perfeclly  white ;  but,  if  fuf~ 
fered  to  reft,  the  Oil  is  coiiefted  at  the  Top,  the 
Water  finks  to  the  Bottom,  and  the  Whitenefs  im- 
mediately vanifhes :  And  the  fame  Thing  fre- 
quently happens  in  animal  Milk,  diftilled  olea- 
ginous Waters,  and  thefe  Emulfions. 

It 
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It  is  alfo  certain,  that  the  Whitenefs  becomes 
greater,  the  larger  the  Qjaantiry  of  Oil ;  and,  in 
this  Cafe,  the  Liquor  fooner  grows  rancid  ;  but 
the  lefs  the  Oil,  the  lefs  white  the  Liquor,  and  the 
Iboner  it  turns  four.  In  the  Summer,  Emulfions 
will  fcarce  keep  ten  Hours  •,  but  in  Winter  longer. 
To  conclude,  this  Method  of  making  Emulfions 
gives  Light  to  the  A6lion  of  Maftication  :  For  all 
tl-ie  Foods  prepared  from  Corn,  abounding  with  a 
latent  Oil,  and  being  ground  by  the  Teeth  in 
Chewing,  "and  mixed  v/irh  the  Saliva-,  the  longer 
they  are  thus  acled  upon  in  the  Mouth,  the  nearer 
they  approach  to  thefe  Emulfions,  and  at  length 
always  turn  v/hite,  when  the  Saliv^a,  Salt,  and  Oil, 
are  well  ground  together.  The  Operation,  thus 
begun  in  the  Mouth,  is  carried  on,  in  the  Sto- 
mach, and  more  perfeded  in  the  Inteftines,  where 
the  Matter  ftill  retains  the  fame  Nature,  except 
that  new  Juices  are  perpetuiilly  mixing  themfelvcs 
therewith,  and  communicating  their  Properties  ; 
whereas,  in  our  pharmaceutical  Operations,  there 
is  no  Addition  but  of  Water  alone.  And  hence 
we  may  undcrftand  the  artificial  Difiinclion  be- 
tween the  firit  Chyle,  and  the  Milk  of  Animals. 

Hence  we  alfo  learn  the  Origin  ot  Fat  in  Ani- 
mals which  feed  upon  Vegetables  -,  fince  Vege- 
tables conftantly  abound  with  Oil,  which  may  be 
prepared  and  extra<fled  from  them  by  chewing, 
ruminating,  and  the  Power  which  the  Body  has  ot 
making  the  Chyle.  2.  We  hence  fee  the  Nature 
and  Ufe  of  this  Oil  in  Plants.  3.  So  we  likewife 
learn  the  Manner  whereby  a  Liquor,  extremely 
like  Chyle  and  Milk,  may  be  produced  trom  Oil 
and  Water,  mixed  and  ground  together  in  a  cer- 
tain Manner  ;  and  heiice  perceive  how  the  human 
Body  ad:s  in  producing  Chyle  and  Milk.  4.  Here' 
by  v/e  are  gradually  led  to  confider  thofc  Oils  called 
eilential.     5.    Phyficians,   acqiiaiiUed    with    thefe 

Par- 
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Particulars,  will  not  wonder  whence  Men  in 
Health,  who  ufe  little  Exercife,  fhould  abound  in 
Fat,  even  though  they  often  ufe  nothing  but  ve- 
getable Food  ;  fince  Expreflion  and  Emulfion  can 
fo  eafily  extrad  a  large  Qiiantity  of  Oil  from  Ve- 
getables not  apparently  oily.  6.  Hence  we  fee 
the  Origin  both  of  Chyle  and  Milk  :  And,  7.  The 
Nature  of  thofe  Principles  which  conftitute  them 
both;  which  are  the  animal  Juices,  confifting  of 
Saliva,  the  Mucus  of  the  Mouth,  Oefophagus, 
Stomach,  and  Inteftines-,  and,  again,  of  thofe 
aqueous,  faponaceous,  oily,  and  fpirituous  Mat= 
ters,  in  the  Liquors  enumerated,  which  may  be 
brought  into  the  Form  of  an  Emulfion,  and  ex- 
prefled  from  the  groffer  Parts  by  means  of  Maf- 
tication,  Deglutition,  the  Adion  of  the  Stomach, 
and  the  periftaltic  Motion.  8.  Hence  alfo  may 
be  eafily  deduced  the  phyfical  Reafon  why  the  Milk 
of  Animals,"  prepared  intirely  from  vegetable  and 
tartifh  Food,  is  fo  fubje6t  to  turn  four,  when  out 
of  the  Body.  Recent  verdant  Gral's,  by  being 
long  mafticated,  or  ruminated,  v/ith  a  large  Pro- 
portion of  Saliva,  begins,  even  in  the  Mouth,  to 
affume  the  Form  of  Milk,  and  prom.ote  the  Pro- 
duftion  of  Fat ;  whence  Men  ufually  grow  fat 
with  Bread  and  Water,  and  Cattle  with  Water  and 
Grafs. 

Since  the  principal  Aliment  of  the  Chyle  is  an 
Oil,  blended  with  a  mild,  gelatinous,  and  muci- 
laginous Subftance  •,  it  is  obvious,  that  thofe  Sub- 
ftances  afford  the  moft  copious  and  laudable  Chyle, 
v/hich  are  endowed  with  a  mild,  oleous,  and  mu- 
cous Juice,  fuch  as  the  Flefh  of  Animals  •,  and,  in 
the  vegetable  Kingdom,  all  the  farinaceous  Seeds. 

Hence  the  Reafon  is  evident,  why  a  Man  may 
live  upon  Water  and  Bread  alone  :  For  thefe  Sub- 
fiances  include,  in  a  due  Degree  and  Proportion, 
all  the  Ingredients  of  the  Chyle  ^nd  Blood. 

Vol.  II.  H  From 
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From  this  it  alfo  appears  why,  in  the  Eaftern 
Countries,  Rice  ferves  the  Inhabitants  inftead  of 
Bread,  Wheat,  Oats,  Peas,  Beans,  and  Chefnuts ; 
not  only  Man,  but  every  other  Species  of  Animals, 
become  fat :  Hence  alfo  the  Reafon  is  obvious, 
why  thofe  Aliments,  which  are  not  of  a  temperate 
Quality,  fuch  as  acid,  fpirituous  and  faline  Sub- 
ilances,  the  Juices  of  many  Vegetables,  Herbs, 
Roots,  with  acrid  and  aromatic  Subftances,  are 
improper  for  producing  Chyle  and  Nutrition. 

The  Chyle,  extradled  from  diffolved  Aliments, 
is  ftrained  through  the  villous  Membrane  of  the 
fmall  Inteftines,  conveyed  to  the  fmall  Orifices  of 
the  lafteal  Veffels,  and  poured  into  them. 

This  villous  Tunic,  which  is  moft  confpicuous 
in  the  Jejunum,  is  no  more  than  a  Congeries  of  a 
large  Number  of  villous  Subftances,  or  fmall 
Tubes  varioufly  interwoven  with  each  other  -,  and 
this  Congeries  is  the  Source  and  Origin  of  the  lac- 
teal Veflels. 

That  the  Villi  of  the  Inteftines  are  furniflied 
with  Cavities  obfervable  by  Microfcopes,  is  excel- 
lently demonftrated  by  Brunerus,  in  his  Treatife 
De  Glandulis  Inteftinorum.  From  the  fame  Au- 
thor Vv^e  karn,  that  where  there  are  inteftinal  Villi^ 
there  are  alfo  lafteal  VelTels ;  and  that  where  the 
former  of  thefe  are  not  to  be  fcen  (as  in  the  Sto- 
mach, for  inftance),  there  the  lacleal  Veffels  are 
invifible. 

The  villous  Membrane  of  the  Inteftines  is  not 
merely  pafllve,  but,  in  confequencc  of  the  Afflux 
of  the  nervous  Fluid  and  Blood,  is  provided  with 
a  certain  Degree  of  Strength  and  Tone,  or  a  Mo- 
tion by  vv'hich  it  is  contracted  and  dilated  ;  fo  that 
thefe  fma!l  villous  Canals,  and  the  Orifices  of  the 
lacleal  Veffels,  may  be  either  too  much  contraded, 
or  relaxed. 
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In  Spafms  and  Gripes  of  the  Inteftines,  as  alfo 
upon  the  Ufe  of  acrid  Purgatives,  or  corrofive 
Poifons,  this  villous  Membrane  is  highly  con- 
flridled  ;  (o  that  nothing,  except  a  fine  thin  Fluid, 
•can  pafs  through  it,  as  is  fufiiciently  evinced  by 
the  Symptoms  common  to  hypochondriac  Patients, 
and  by  the  Flatulencies  and  Congeilions  of  peccant 
Humours  ufual  in  fuch  a  Cafe. 

The  villous  Membrane,  v/ith  which  the  Imall 
Inteftines  efpecialiy  are  furnilhed,  is  that  coitpnon 
Strainer  through  which  all  the  Liquor  is  co^iVeyed 
from  the  Primse  Vis  to  the  Blood,  and  all  jrhe  other 
Parts  of  the  Body  :  Hence  it  is  of  the  iitlnoft  Im- 
portance, that  this  villous  Membrane  fhould  be  in 
its  due  and  natural  State  ;  for  if  the  Apertures  of 
the  VelTels  are  too  wide  and  pervious,  the  grofs, 
feculent,  and  recrementiticus  Parts  of  the  Chyle, 
are  conveyed  to  the  Blood.  If,  on  the  contraryj 
they  are  too  much  contradted,  the  thin  and  watery 
Part  of  the  Chyle  is  only  conveyed  to  the  Blood  ; 
whereas  the  more  ufeful  and  alimentary  Portions  of 
it  are  kept  back. 

What  Alteration  the  Chyle  undergoes  within  the 
cellular  Texture  of  the  mefenteric  Glands,  is  not 
yet  fufiiciently  known  :  But  it  appears,  in  general, 
that  fome  thin  Liquor  diftils  from  the  Arteries  in 
this  Part  ferving  to  dilute  the  Chyle  into  which  it 
is  poured.  For  it  is  obferved,  that,  after  the  Chyle 
has  paOed  all  the  Glands,  it  appears  more  aque- 
ous ;  and  thin  Liquors,  injefted  through  the  Ar-= 
teries,  flow  out  into  the  cellular  Texture  of  .the 
Glands,  and  are  diffufed  into  the  Lymphatics. 

From  the  laft  Glandules  which  are  colledled  to- 
gether in  the  Center  of  the  Mefentery,  a  few,  but 
very  large,  lafleal  Vefiels  arife,  which  afcend  from 
all  the  inferior  Parts  of  the  Body,  creep  over 
the  renal  Vein,  and  then  go,  v/ith  this  and  the 
Hepatics,  behind  the  Aorta,  to  the  lumbar  Glan- 
H  2  duies : 
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dules :  Hence  the  Lymphatics  afllime  a  variable 
Coiirfe,  but  moft  frequently  terminate  in  a  Veficle 
of  confiderable  Breadth,  at  the  Side  of  the  Aorta, 
between  that  and  the  right  Appendix  of  the  Dia- 
phragm •,  there  it  ufually  appears  fomewhat  tur- 
gid, two  or  more  Inches  long,  and  often  afcends 
above  the  Diaphragm  into  the  Thorax,  conical 
both  above  and  below.  It  is  named  Receptaculum 
Chyli,  in  which  the  gelatinous  Lymph  cf  the  in- 
feri§i-  Extremities,  and  of  the  abdominal  Vifcera, 
mixes  with  the  Chyle,  and  dilutes  its  Whitenefs*. 

Since  all  the  Chyle,  and  every  other  Fluid,  mull 
pafs,  into  the  Mafs  of  Blood,  through  the  minute 
capillary  Veflels  of  this  villous  Membrane,  and 
through  the  lafteal  Veffels  •,  hence  thefe  Duels, 
and  oLher  Orifices,  ought  to  be  open  and  pervious, 
without  Obftru(5lion  by  any  mucous  Subflance. 

To  obftrud  thefe  fmall  Dufts  of  the  villous 
Membrane,  thofe  Aliments  greatly  contribute, 
which  arc  converted  into  a  vifcid  Coagulum  ;  fuch 
as  hot  Bread,  farinaceous  Subftances,  Cakes  not 
fufficiently  fermented,  coagulated  Milk,  vifcid  and 
compact  Aliments,  Fat  which  eafily  runs  into  a, 
Coagulum,  fuch  as  that  of  Sheep,  together  with 
all  Aliments  and  Medicines  polTelfed  of  an  aftrin- 
gent  Q^Li-.ility. 

Bountiful  Nature  has  therefore  wifely  appointed 
that  the  Bile,  in  confequence  ot  its  fjponaceous 
and  abllergent  Qi-'^'^hty  '■>  ''•^^•1  t^l^—  Lymph,  in  con- 
fequence of  its  being  inceflantly  difcharged  from 
the  Glands  and  glandular  Tunics,  flioulo  }  reicrve 
thi';  villous  Membrane  from  being  obilru6tcd  by 
any  thick  and  vifcid  Mucus. 


*  But  there  are  fome  Inlhinccs,  where  iherc  arc  only  two  or  three 
finall,  and  fomewhat  aui^uku-  Du(i-1i,  initead  of  this  Receptaculum 
Chyli,  or  Cillern  of  the  Cliyle  or  lymphatic  Veliels,  which  may  be 
owing  to  the  confiderable  alternate  Preir«ire  of  the  Diaphragm  and 
A®rta  J  by  which  means,  the  Chyle  is  moved  faller  or  llower. 

Jlrlence 


Led.  V I .  Nutritious  Subftance.       i  o  i 

Hence  the  Reafon  is  evident,  why  the  drinking 
of  good  Waters,  warm  Infufions  of  Tea  and 
Cojffee,  together  with  Decoftions  of  Herbs,  is  fo 
highly  beneficial  •,  fince  the  principal  Advantage,, 
attending  the  Ufe  of  thefe  Liquors,  confifts  in  this, 
that  they  keep  this  Membrane  free  from  Ob- 
flru(5lions,  and  preferve  its  Dudis  open  and  per- 
vious. Hence,  alfo,  it  is  obvious,  why  thefe  Li- 
quors, or  any  wholfome  Waters,  drank  copiouQy, 
when,  in  confequence  of  the  obflruded  Veffels, 
they  cannot  find  a  free  and  eafy  PafTage,  excite 
Commotions,  Flatulencies,  Uneafinefs,  and  fome- 
times  Vomitings.  Warm  Fluids,  how  ever  drank 
in  too  large  Qtiantities,  and  too  frequently  re- 
peated, will  relax  the  villous  Membrane,  and 
prove  highly  prejudicial. 

Through  the  villous  Membrane  of  the  Intef- 
tines  there  is,  firft  of  all,  fecreted  from  the  Ali- 
ments, a  very  fine  Fluid,  which  eafily  enters  and 
pafi^es  through  the  feveral  Dufts. 

Hence  after  Meals,  or  drinking  liberally,  even 
of  good  Water,  the  Urine  is  firft  difcharged, 
purely  aqueous  and  infipid,  but  afterwards  alTumes 
a  deeper  Colour. 

The  Chyle  does  not  Immediately  incorporate 
with  the  Blood,  fo  as  to  change  its  Nature,  as  we 
obferve  from  the  Milk  which  is  afterwards  made  of 
it  j  but  about  five  or  more  Hours  after  a  Meal,  du- 
ring which  Space  a  Woman  will  afford  Milk,  after 
it  has  circulated  eighty  Thoufand  Times  through 
the  Body,  fermented  with  Heat,  and  mixed  with 
a  Variety  of  anim.al  Juices ;  it  is,  at  length,  fo 
changed,  that  fome  of  its  Particles  are  depofited  in 
the  cellular  Subftance,  under  the  Name  of  Fat ;  an- 
other Portion  is  configured  into  red  Globules  -,  and, 
again,  another  Portion  into  a  mucous  or  gelatinous 
Subftance,  and  into  Serum  :  The  aqueous  Particles 
H  3  go 
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go  off,  in  fome  meafure,  by  Urine ;  and  fome  ex- 
hale by  Perfpiration.  Hence  we  fee  that  the  dif- 
ferent Particles  of  the  Chyle  are  diftributed  accord- 
ing to  the  Laws  of  the  Animal  Oeconomy. 

The  more  grofs  and  coarfe  Parts  of  the  Ali- 
ment, which  are  not  adapted  to  the  Apertures  of 
the  lafteal  Vefiels,  are  not  conveyed  to  the  Blood  -, 
but,  being  retained  in  the  Inteftines  in  confequence 
of  the  Narrownefs  of  the  Lacleals,  are  difcharged 
by  way  of  Excrement. 

If,  in  confequence  of  the  coftive  State  of  the 
Body,  the  more  grofs  Parts  of  the  Aliment  re- 
main, for  a  confiderable  Time,  in  the  Intefcines ; 
the  more  grofs,  faline,  and  terreftrial  Parts,  alfo, 
by  the  flrong  ComprefTion  of  the  Inteflines,  pe- 
netrate into  the  Blood. 

But  a  Liquor  is  not  only  fecreted  in  the  fmall, 
but  alfo  in  the  large  Inteftiiies,  and  conveyed  into 
the  Mafs  of  Blood  through  the  abforbent  VelTels. 

When  any  one  is  preternaturally  coftive,  the 
Fsces,  which  were  before  difcharged  liquid,  and 
of  a  foetid  Smell,  are  now  deflitute  of  Moifture, 
and  free  from  that  ungrateful  Scent ;  which  is  a 
fatisfa6lory  Proof  that  this  foetid  Liquor  has  been 
abforbed  from  them. 

From  what  has  been  faid,  we  may  eafily  aflign  a 
Reafon  why  a  coftive  State  fhould  produce  a  Ca- 
cochymy,  and  render  the  Humours  highly  impure. 
That  there  is  alfo  a  Secretion  made  in  the  large 
Inteflines,  is  fufficiently  obvious,  from  what  we 
call  nutritive  Clyfhers,  prepared  of  Peruvian  Bark  •, 
as  alfo  from  antifpafmodic  and  corroborating  Cly- 
flers,  prepared  of  nervous  and  cephalic  Plerbs,  and 
calculated  for  Diforders  of  the  Head. 

The  Stomach  and  Inteflines  have  a  particular 
Motion,  by  which  they  are  contra6ted  and  dilated  : 
Their  Motion  proceeds  gradually  from  the  fupe- 

rior 
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rior  to  the  inferior  Parts,  and  is  by  the  Greeks 
cailed  the  periftaltic  Motion. 

The  principal  Inflruments  by  which  thi?  Motion 
is  performed,  are  the  annular  Fibres,  with  whi^h 
the  whole  Inteftines  are  furxounded,  and  wrapped 
up,  in  a  fpiral  Form  5  ib  that  thefe  Fibres  are  con- 
tinued, in  an  uninterrupted  Courfe,  from  the  Oe- 
fophagus  to  the  Anus. 

This  Affertion  may  be  confirmed  by  the  follow- 
ing Experiment :  Boil  the  Inteftines  of  any  Ani- 
mal, and,  after  feparating  the  longitudinal  Fibres, 
together  with  the  exterior  Membrane,  the  annular 
Fibres,  in  one  continued  and  uninterrupted  Series, 
may  be  feparated  from  the  Inteftine,  like  a  long 
Thread. 

Thefe  annular  Fibres,  with  the  Afliftance  of  the 
longitudinal,  are  the  principal  Infcruments,  by 
means  of  which  the  Contraclion  of  the  Inteftines  is 
produced. 

The  periftaltic  Motion  of  the  Inteftines,  w^hen 
in  its  natural  State,  is  very  eafy  and  gentle. 

This  eafy  and  gentle  Motion  may  be  juftly 
looked  upon  as  the  wife  and  bountiful  Appoint- 
ment of  Nature  ;  left  the  Aliments,  when  con^ 
co6ted,  ftiould  be  with  too  much  Precipitation  hur- 
ried into  the  Inteftines,  and  too  fpeedily  difcharged ; 
which  happens  in  a  Diarrhea.  Befides,  in  confe- 
quence  of  the  gentle  Contra6lion  and  Dilatation  of 
the  Inteftines,  only  the  finer  and  more  fubtil  Por- 
tion of  the  Chyle  is  feparated  from  the  Mafs  of 
digefted  Aliments,  and  poured  into  the  villous 
Ducfts  of  the  Inteftines,  and  the  Apertures  of  the 
lafteal  Veffels  ■,  whilft,  at  the  fame  Time,  the  more 
grofs  and  feculent  Parts  are  left,  juft  as  happens 
in  all  Percolations  ;  where  the  Strainer,  upon  a 
gentle  Comprefnon,  only  tranfmits  the  finer  Parts; 
whereas,  by  a  ftronger  and  more  forcible  Com- 
preffion,  its  thick  and  turbid  Pares  are,  at  the  fame 
H  4  Time, 
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Time,  pafTed  through  it.  But  this  inteflinal  Mo- 
tion is  not  perceptible,  except  in  the  largeft  AMii- 
mals,  ibch  as  Oxen  and  Horfcs,  when  diflefted 
alive. 

As  every  Impulfe  and  progreflTive  Motion  of 
Humours  require  a  Caufe  or  Principle  fufficiently 
qualified  for  producing  a  due  Degree  of  Motion  •, 
fo,  with  refped  to  the  perifbaltic  Motion  of  the 
Stomach  and  Inteftines,  we  find  a  threefold  Caufe  •, 
the  firft  of  which  is  lodged  in  the  Pharynx,  the 
fecond  in  the  Pylorus,  and  the  third  in  the  Begin- 
ning of  the  Intefcinum  Colon. 

By  a  flrong  Contraction  of  the  Pharynx  and  the 
Tongue,  the  Aliments  are  thruft  into  the  Cavity  of 
the  Stomach,  through  the  Oelbohagus  •,  then,  by 
the  right  and  inferior  Parts  of  the  Stomach,  by  means 
of  the  Ac5i:ion  of  the  Pylorus,  the  Contents  of  the 
Stomach  are  propelled  through  the  fmall  Intcftines, 
till  they  arrive  at  fuch  as  are  larger,  and  more  ca- 
pacious ;  where,  about  the  right  Ileum,  is  the  Be- 
ginning of  the  Colon,  which  confifts  of  very  ftrong, 
nervous,  mufcular,  and  fibrous  Menibranes,  and 
by  whofe  Motion  and  Impulfe  the  Excrements  are 
forced  to  the  Anus. 

The  Motion  of  the  Inteflines,  by  means  of 
which  their  Contents  are  propelled  or  carried  for- 
wards, is  fufficiently  ftrong,  fince  it  overcomes  a 
confiderabb  Refiftance,  and  forces  Qiiickfilver, 
almoft  the  heavieft  of  all  Minerals,  up  and 
down,  through  all  their  various  Convolutions  and 
Windings,  till  it  is  difcharged  by  the  Anus ; 
which  we  obferve  in  thofe  affiicfled  with  the  Iliac 
Paffion,  who  often  receiye  confiderable  Relief  by 
taking  large  Qiiantities  of  this  metalline  Fluid*. 


*  Providrrl  the  Tntrofufccption  nrifes  from  the  inferior  Portion  of  the 
Inttftine ;  otherwiic  this  Fhiid  will  increaie  the  Diforder  to  a  fatal  Ca- 
taftrophc;  As  I  found  in  ibnie  tJubjeils  who  died  of  this  Difcafe. 

This 
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This  Motion,  whereby  the  Inteftines  are  con- 
tradted  and  dilated,  is  fucceflive  and  reciprocal* 
For  while  one  Part  of  the  Inteftine  is  contracted, 
and  rendered  narrower  ;  the  Subfrance  contained  in 
it  is  piifhcd  forward  to  the  adjacent  Part ;  which, 
by  that  means,  is  dilated  •,  and,  upon  the  Ceflation 
of  that  Dilatation,  is  forthwith  contracled  again. 

As,  in  order  to  preferve  the  continual  Circu- 
lation and  progreffive  Motion  of*  the  Blood  and 
Humours,  fuch  is  the  Conftruclion  of  the  moving 
Fibres,  in  the  Heart  and  Arteries,  that  their  Dila- 
tation or  Diaftole  becomes  the  Caufe  of  their  Sy- 
flo!e,  which  again  produces  their  Diaftole :  So 
alfo  the  like  Condition  of  moving  Mem.branes  and 
Fibres  is  obferved  in  the  Structure  of  the  Intef- 
tines -,  fo  that  their  Dilatation  produces  their  Con- 
tra(5tion,  and,  vice  verfa,  their  Contraction  proves 
the  Caufe  of  their  Dilatation, 

If  then  the  Contradion  of  the  Inteftines  is  the 
Caufe  of  their  Dilatation  ;  and  if,  on  the  contrary, 
their  Dilatation  gives  Birth  to  their  Contraftion ; 
it  follows,  that,  by  producing  either  a  ftronger  Di- 
latation or  Contraftion  only  in  one  Part  of  the 
Stomach  and  Inteftines  ;  the  periftaltic  Motion,  in 
general,  muft  by  that  means  be  accelerated,  and 
the  Fseces,  of  courfe,  more  fpeedily  evacuated. 

Hence  the  Reafon  may  eafily  be  underftood, 
why,  by  a  purgative  Medicine,  which  is  frequently 
lodged  in  one  Part  of  the  Inteftine,  and  excites  a 
painful  Conftri(5lion,  the  Contents  of  the  Inteftines 
are  as  fpeedily  and  forcibly  difcharged,  as  v/e  ob- 
ferve  them  to  be  in  acrid  Humours  and  bilious 
Diarrhasas.  Hence  the  Reafon  is  alfo  obvious, 
why,  by  drinking  copjoufly  of  any  Liquor  v/hich 
is  impregnated  with  a  ftimulating,  and  efpecially  a 
fahne  Principle,  the  Contents  of  the  Inteftines  arc 
foon  expelled,  as  \ye  obferve  in  drinking  hot  and 
acidulated  Waters. 

As 
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As  the  Strength,  Tone,  and  contraftile  Force, 
of  all  the  moving  Parts  of  the  human  Body,  de- 
pend upon  a  free  and  uninterrupted  Influx  of  the 
fine  nervous  Fluid,  and  the  purer  Part  of  the 
Blood  j  fo  the  periftalcic  Motion  of  the  Stomach 
and  Inteftines  depends  upon  the  fame  Caufe. 

All  thofe  Medicines  which  increafe  the  Strength, 
and  augment  and  reftore  the  Vigour  and  Tone  of 
the  Parts ;  fuch  as  Subftances  impregnated  with  a 
highly  fubtil,  fragrant,  oleous  and  aromatic  Oil ; 
or  fuch  as  contain  a  volatile  fubtil  Salt,  or  fucli  as 
abound  with  a  mild  and  balfamic  Refm  •,  are  ex- 
cellent Prefervatives  of  the  Motion  of  the  Intef- 
tines, and  reftore  it  when  become  too  lano;uid : 
"Whereas,  on  the  contrary,  Subftances  which  im- 
pair the  Strength,  fuch  as  foetid  Medicines,  Opi- 
ates, too  powerful  Refrigerents,  Acids,  and  Aftrin- 
gents,  greatly  impair  the  Vigour  of  thefe  Parts. 
But  that  the  nervous  Fluid  is  fubfcrvient  to  the 
Motion  of  the  Inteftines,  is,  I  think,  obvious ; 
becaufe  the  Paffions  of  the  Mind,  which  princi- 
pally a(5b  upon  this  Fluid,  may  alio  alter,  increafe 
or  deftroy,  the  natural  Motion  of  the  Stomach  and 
Jnteftines. 

The  periftaltic  Motion,  therefore,  of  the  Intef- 
tines, is  the  principal  Caufe,  both  of  the  Secretion 
of  the  Chyle,  and  of  its  Conveyance  through  the 
ladeal  VelTels.  Befides,  the  progreffive  Motion  of 
the  Chyle  to  the  Mafs  of  Blood  is  not  a  little  af- 
fifted,  firft,  by  what  we  call  the  Valvulns  Conni- 
ventes,  large  Numbers  of  which  are  obfervable  in 
the  fmall  Inteftines,  which,  when  a  Comprelnon  of 
the  Parts  is  made,  hinder  the  Chyle  from  flipping 
inftantaneoufly  by  the  Orifices  of  the  La61:eals  and 
the  inteftinal  Villi :  For  in  thefe  the  Mafs  of  di- 
gefted  Aliments  ought  to  remain  for  feme  Time, 
that  the  Chyle  may  be  the  better  exprefiTed  from  it, 
and  conveyed  purer  and  better  into  the  lafteal 

VelTels. 
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Veflels.  Secondly,  To  the  more  eafy  Reception 
of  the  Chyle  into  the  fmall  ladeal  Veffels,  and  the 
inteftinal  Villi,  the  NarrowneJs  of  their  Diameters 
contributes  not  a  little  •,  which  is  confirmed  by  Ex- 
periments made  with  capillary  glafs  Tubes ;  in 
which  Fluids  will  fpontaneoufly  afcend.  Thirdly, 
The  progreffive  Motion  of  the  Chyle,  and  its  Af- 
cent  through  the  la<5leal  Veffels  and  thoracic  Du6b, 
IS  much  affifted  by  the  femilunar  Valves,  with  which 
they  are  furnilhed :  For  thefe  Valves  confift  of 
flender  and  moving  flefhy  Fibres,  by  whofe  Motion 
the  Fluid  is  carried  from  one  Valve  to  another. 
Thefe  Valves  are  fo  fituated,  that  the  Chyle 
and  Lymph  may  be  carried  upwards  with  a  pro- 
greffive Motion,  but  cannot  regurgitate,  or  have  a 
retrograde  Motion.  Fourthly,  The  Progrefs  of 
the  Chyle  is  alfo  aflilled  and  promoted  by  the  Im- 
pulfe  of  the  Fibres ;  of  which  thofe  remarkable 
conglobate  Glands,  fituated  at  the  Center  of  the 
Mefentery,  confift. 

The  Progrefs  of  the  Chyle,  through  the  thoracic 
Dud  and  lafteal  Veflels,  to  the  Blood,  is  confider- 
ably  promoted,  likewife,  by  Refpiration  -,  in  which 
there  is  a  x:ontinual  and  fucceffive  Contra6tion  and 
Dilatation  of  the  Mufcles  of  the  Abdomen. 

Since,  in  Infpiration  and  Expiration,  the  ftrong 
Contraction  and  Dilatation  of  the  abdominal  Muf- 
cles not  only  force  the  Aliments  from  the  Sto- 
mach and  Inteftines,  but  alfo  promote  the  Ex- 
preffion  of  the  Chyle ;  it  is  for  this  Reafon  pre- 
judicial both  to  Digeftion  and  to  Flealth,  after  a 
liberal  Meal  to  talk  too  loud,  or  to  ufe  too  violent 
Exercife  :  But  four  or  five  Flours  after,  when  the 
Digeftion  is  finiihed.  Motion  and  Exercife  are  fo 
far  from  being  hurtful,  that  they  are  rather  bene-^ 
ficial ;  as,  by  increafmg  Refpiration,  the  Secretion 
and  progreffive  Motion  of  the  Chyle  are  more  ef* 
fedually  promoted.     Fred.  Hoffman,  Tom.  I. 

L  e  C- 
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LECTURE     VIL 

of  the   Liver. 


H  E  Liver  is  the  largefl  Gland  of  the 
y|  Body,  and  of  a  pretty  compact  Sub- 
fiance  ;  commonly  of  a  dark  red  Co- 
lour, a  little  inclined  to  yellow,  fitu- 
ated  immediately  under  the  Arch  of 
tlie  Diaphragm,  partly  in  the  right  Hypochon- 
drium,  which  it  almofl  intirely  tills  ;  and  partly 
in  the  Epigaftrium,  between  the  Appendix  Enfi- 
formis  and  Spina  Dorfi  ;  terminating,  commonly, 
in  the  left  Hypochondrium,  into  which  it  fome- 
rimes  runs  a  confiderable  Way. 

The  Figure  of  the  Liver  is  irregular ;  it  being 
convex  on  the  fuperior  Surface,  unequally  concave 
on  the  inferior,  and  very  thick  on  the  right  and 
pofterior  Sides.  Tov/ards  the  left  anterior  Side, 
its  Thicknefs  decreafes  very  much,  and  terminates 
there  by  a  kind  of  Edge  -,  and  it  is  broader  from 
right  to  left,  than  from  before  backv/ards. 

The  Liver  may  be  divided  into  two  Extremi- 
ties, one  major,  the  other  mmor  j  two  Edges, 
one  anterior,  the  other  pofterior;  tv»-o  Surfaces, 
one  fuperior  and  convex,  which  is  fmooth,  and 
proportioned  to  the  Arch  of  the  Diaphragm  ;  the 
other  inferior,  concave,  and  uneven,  with  feveral 
Eminences  and  Depreffjons. 

It  may  likcwife  be  divided  into  two  lateral  Parts, 
called  Lobes  •,  one  of  which  is  termed  the  major 
or  right  Lobe,  the  other  the  minor  or  left  Lobe. 

Thefe 
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Thefe  two  Lobes  are  diftinguiflied  above  by  a 
membranous  Ligament  -,  and  below,  very  plainly, 
by  a  confiderable  ScilTure,  lying  in  the  fame  Di- 
redion  with  the  fuperior  Ligament. 

The  Eminences  on  the  concave  Side  of  the  Li- 
ver belong  to  the  major  Lobe.  The  principal 
Eminence  is  a  Sort  of  triangular  or  pyramidal 
Apophyfis,  iituated  poileriorly  near  the  great  Scif- 
fure,  which  diflinguillies  the  two  Lobes. 

This  triangular  Eminence  is  termed  Lobulus 
Spigellii,  or  Lobule  of  the  Liver :  One  of  its 
Angles  advances  a  confiderable  Way  towards  the 
Middle  of  the  inferior  Side  of  the  great  Lobe,  and 
is  loft  there. 

This  Angle  is  like  the  Bafe  of  the  Lobulus. 
Towards  the  anterior  Side  there  is  another  Emi- 
nence, lefs  prominent,  but  broader ;  and  to  this 
Eminence,  and  the  former,  the  Antients  gave  the 
general  Name  of  Portje. 

The  Depreflions  on  the  concave  or  inferior  Side 
of  the  Liver,  which  deferve  our  Attention,  are 
four  in  Number.  The  firft  is,  the  Sciffure  that 
feparates  the  two  Lobes  which  run  acrofs  the  con- 
cave Side,  from  the  Eminences  already  mentioned, 
to  the  anterior  Edge,  where  it  terminates,  by  a 
Sinus  of  different  Depths  in  different  Subjefts  : 
This  is  termed  the  great  Scifilire  of  the  Liver ; 
and,  in  fome  Subjecfls,  Fart  of  it  is  tubular. 

The  fecond  Deprefiion  is  fituated  tranfverfly  be- 
tween the  two  Eminences  of  the  great  Lobe,  and 
filled  by  the  Sinus  of  the  Vena  Porta ;  fo  called, 
by  the  Antients,  becaufe  it  lies  between  the  Emi- 
nences of  the  fame  Name. 

The  third  Deprellion  is  pofterior'y,  between  the 
great  Lobe  and  Lobulus  Spigellii  j  and  the  Vena 
Cava  pafles  through  it. 

The  fourth  is  a  kind  of  Sulcus  between  the  Lo- 
bulus and  fmali  Lobe  of  the  Liver,  v/hich,  in  the 

Fcetus, 
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Foetus,  ferved  to  receive  a  venal  Canal ;  but  is  de- 
generated, in  Adults,  into  a  kind  of  Ligament. 

This  Sulcus  is,  in  fome  meafure,  a  Continuation 
of  the  great  ScifTure,  and  makes  an  acute  Angle 
with  the  Vena  Cava. 

Befides  thefe  four  Depreffions,  there  is  one,  on 
the  anterior  Surface  of  the  great  Lobe,  in  v/hich 
the  Veficula  Fellis  refides  -,  and  it  fometimes  runs 
as  far  as  the  Edge,  where  it  forms  a  fmall  Sinus. 
We  may  likewife  reckon,  among  thefe  Depreffions, 
a  fmall  fuperficial  Cavity  in  the  pofterior  and  la- 
teral Part  of  the  inferior  Side  of  the  great  Lobe, 
by  which  it  refts  on  the  right  Kidney  ;  and  like- 
wife  a  fuperficial  Cavity  in  the  left  Lobe,  where  it 
runs  over  the  Stomach. 

Laftly,  On  the  pofterior  Margin  of  the  Liver 
there  is  a  great  Sinus,  common  to  both  Lobes, 
■which  gives  PafTage  to  the  Spina  Dorfi  and  Oefo- 
phagus,  near  the  Place  where  the  Vena  Cava  de- 
fcends  :  And  we  fometimes  meet  with  ScilTures,  on 
both  Sides  of  the  Liver,  which  are  not  common. 

Ligaments  of  the  L  i  v  e  r  * 
The  convex  Side  of  the  Liver  is  commonly 
connedled  to  the  Diaphragm  by  three  Ligam.ents, 
which  are  only  Continuations  of  the  membranous 
Laminae  of  the  Peritonaeum.  One  lies  near  the 
utmoil  Extremity  of  each  Lobe,  and  one  in  the 
Middle  -,  and  they  are  accordingly  termed  the  right, 
middle,  and  left  Ligaments. 

There  is  a  cellular  Subftance,  in  the  Duplica- 
turc  of  cich,  in  which  the  fanguinous  and  lym- 
phatic VelTels  run,  which  fends  off  d.  kind  of  La- 
mina into  the  Subftance  of  the  Liver. 

The  right  Ligament  fometimes  connects  the 
great  Lob  -  to  the  Cartilages  of  the  falfe  Ribs  ;  and 
the  left!  Ligament,  or  taat  of  the  fmall  Lobe,  is 
often  double,  and  advances  towards  the  middle 

Li- 
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Ligament.  This  middle  Ligament  begins  low,  in 
the  great  Sciflure  of  the  Liver,  near  the  Emi- 
nences called  Portse  ;  and  from  thence  pafles  thro' 
the  anterior  Sinus,  and  over  the  convex  Side  of 
the  Liver  at  the  Union  of  the  two  Lobes,  and  is 
fixed  obliquely  in  the  Diaphragm. 

It  is  likewife  fixed  fuperiorly  and  interiorly  to 
the  right  Vagina  of  the  Mufculus  Redus  ob- 
liquely, in  fuch  a  Manner,  as  to  be  nearer  the 
Linea  Alba  inferiorly. 

Befides  thefe  Ligaments,  the  great  Lobe  is  like- 
wife  connected  to  the  right  Ala  of  the  tendinous 
Portion  of  the  Diaphragm,  not  by  a  Ligament, 
but  by  a,  broad  and  immediate  Adhefion,  without 
the  Intervention  of  the  Membrane  of  the  Perito- 
nseum,  which  is  only  folded  quite  round  this  Ad- 
hefion, to  form  the  external  Membrane  of  all  the 
reft  of  the  Body  of  the  Liver. 

This  broad  or  ftrong  Adhefion  is  commonly, 
though  improperly,  called  Ligamentum  Corona- 
rium :  But,  in  the  firft  Place,  it  is  not  a  Liga- 
ment, as  has  been  already  obferved  ;  and,  fe- 
condly,  it  is  not  circular,  but  oval,  and  very 
oblong. 

It  is  not  on  the  fuperior  Part  of  the  convex  Side 
of  the  Liver,  but  along  the  pofterior  of  the  great 
Lobe,  the  broad  Extremity  of  the  Adhefion,  lying 
nearer  the  Sinus,  and  the  pointed  Extremity  to- 
wards the  right  Hypochondrium. 

The  middle  Ligament,  improperly  called  Li- 
gamentum Hepatis  Sufpenforium,  contains  in  its 
Duplicature  a  thick  white  Rope,  like  a  round  Li- 
gament, which  was  the  umbilical  Vein  in  the  Foe- 
tus. Thus  the  inferior  Part  reprefents  a  Falx,  the 
convex  Edge  of  which  is  fharp,  and  the  other 
rounded. 

All  thefe  Ligaments  ferve  to  keep  the  Liver  in 
its  proper  Situation,  and  to  hinder  it  from  in- 
clining 
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dining  too  much  towards  either  Side  :  But  we  muft 
not  imagine  that  any  of  them  ferve  to  fufpcnd  it ; 
becaufe  it  is  fuuiciently  fupported  by  the  Stomach 
and  Inteitines,  efpecially  when  they  arc  filled. 

When  the  Stomach  is  empty,  or  when  we  faft 
longer  than  ordinary,  it  is  common  to  fay,  The 
Stomach  pinches  us  :  As  the  Liver  is  not  then 
fuilained  by  the  Stomach  and  Inteflines,  it  de- 
fcends,  by  its  own  Weight,  and,  chiefly  by  means 
of  the  m.iddle  Ligament,  pulls  the  Diaphragm 
along  with  it. 

It  is  in  that  Place,  therefore,  that  we  have  this 
iineafy  Senfationj  and  not  at  the  fuperior  Orifice 
of  the  Stomach,  'as  is  commonly  believed. 

The  right  or  great  Lobe  of  the  Liver,  which 
lies  in  the  right  Hypochondrium,  refts  on  the  right 
Kidney  by  the  fmall  fuperficial  DeprelTion  before 
mentioned  -,  and  it  likev/ife  covers  a  Portion  of  the 
Arch  of  the  Colon  and  the  Pylorus. 

About  two  Thirds  of  the  fmall  or  left  Lobe  lie 
in  the  Middle  of  the  Epigafbrium,  and  one  Third 
advances  over  the  Stomach,  towards  the  left  Ply- 
pochondrium. 

This  fmall  Lobe  is  fituated  almoft  horizontally  ; 
the  great  Lobe  is  very  much  inclined,  and  its  thick 
Extremity  runs  down,  almoft  in  a  perpendicular 
Direction,  to  the  right  Kidney,  on  v/hich  it  lies  *, 
in  the  iVIanner  already  faid. 

Stpufture  of  the  Liver. 
The  Liver  is  compofed  of  feveral  kinds  of  Wf- 
•fels,  the  Ramifications  of  v/hich  are  multiplied  in 


*  This  Obl'eivation  is  \try  idcful  t(j  iiiltingiii!]i  tlie  cliiTcivnt  Paits  of 
the  Liver  in  Wounds  and  chiiurgical  Optnitit  as. 

It  may  liktwiie  ft-ive  to  dired  us  in  txamining  a  Liver  when  taken 
out  ot  the  Body  ;  r!ie  Situation  of  which  may  orliei  wile  be  verv  ealily 
miftaken,  elpecialiy  that  of  the  Farts  of  tlie  concave  Side  and  the  Paf- 
lage  oi  the  Vena  Cava  between  the  Sublhmct  c;f  the  great  Lobe  and 
the  Lobulus  Spigelli. 

an 
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an  aftonifhing  Manner,  and  form,  by  the  Inter- 
texture  of  their  capillary  Extremities,  innume- 
rable Collefbions  of  fmall  pulpy  friable  Corpufcles, 
which  are  looked  upon  to  be  fo  many  Organs  de- 
figned  to  feparate,  from  the  Mafs  of  Blood,  the 
Bile. 

The  greateft  Part  of  thefe  Veflels,  from  one 
End  to  the  other,  is  included  in  a  membranous 
Vagina  called  Capfula  Venas  Portse,  or  Capfula 
Gliflbni ;  from  Glisson,  who  firft  defcribed  it  par- 
ticularly. 

Vena  Porta  Hepatica. 

The  particular  Trunk  of  the  Vena  Porta  He- 
patica is  fituated  tranfverlly  between  the  broad  an- 
terior Eminence  of  the  great  Lobe  of  the  Liver 
and  the  Root  of  the  Lobulus,  in  a  particular  Scif- 
fure,  and  forms  what  is  called  the  Sinus  of  the 
Vena  Porta ;  from  this  Sinus  live  principal  Branches 
go  out,  which  are  afterwards  divided  into  Mil- 
lions of  Ramifications  through  the  whole  Sub- 
Itance  of  the  Liver. 

There  the  Vena  Porta  lays  down  the  common 
Omce  of  a  Vein,  and  aflTumes  that  of  an  Artery 
as  it  enters  and  is  again  ramified  in  the  Liver. 

The  Extremities  of  all  thefe  Ramifications  of 
the  Trunk  of  the  Vena  Porta  Hepatica  end  in  the 
pulpy  friable  Corpufcles,  which  feem  to  be  thick 
villous  Folliculi,  when  viewed  thro'  a  Microfcope 
in  clear  Water. 

PoRi  BiLARii,  &  Ductus  Hepaticus, 

It  is  in  thefe  Folliculi  that  the  Bile  is  fecreted  i 
and  it  is  immediately  colledted  in  the  fame  Num- 
ber of  Extremities  of  another  kind  of  VeiTcls, 
which  unite,  by  numerous  Ramifications,  into  one 

Vol.  II.  I  common 
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common  Trunk  :  Thefe  Ramifications  are  termed 
Fori  Bilarii,  and  the  Trunk,  Du<ftus  Hepaticus ', 
and  the  Ramifications  of  thele  two  Kinds  of  Vef- 
lels  are  invefted  together  by  the  Capfula  of  the 
Vena  Porta.     See  Dudtus  Choledoehus. 

Hepatic  Veins. 
The  Blood,  deprived  of  this  biUous  Fluid,  is  re- 
conveyed  to  the  Heart  by  a  great  Number  of  ve- 
nal Ramifications,  which  afterwards  unite  into  three 
principal  Branches,  befides  others,  that  are  lefs 
confiderable,  which  terminate  in  the  Vena  Cava ; 
and  are  all  called  by  the  Name  of  Vena  Hepa- 
tica. 

The  capillary  Extremities  of  the  Ramifications 
of  the  Vena  Cava  join  thofe  of  the  Vena  Porta^ 
and  accompany  them  through  the  Liver  •,  and  yet 
the  great  Branches  of  both  Veins  interfecft  each 
other  in  feveral  Places. 

When  we  cut  the  Tiver  in  Slices,  it  is  eafy  to 
diflinguilh,  in  each  Slice,  the  Ramifications  of  the 
Vena  Cava,  from  thofe  of  the  Vena  Porta ;  the 
firft  being  thinneft  and  largeft,  and  adhering  clofefl 
to  the  Subftance  of  the  Liver :  Whereas  thofe  of 
the  Vena  Porta,  which  are  invefted  by  the  cellular 
Capfula,  appear  to  be  a  little  ruffied,  when  empty, 
becaufe  the  cellular  Capfula  fubfides,  when  it  is 
cut  i.  but  the  other  Veins  remain  uniformly  open, 
their  Sid^s  adhering  to  the  Subftance  of  the 
Liver. 

Hepatic  Artery  and  Veins. 
The  Liver  receives,  from  the  ArteriaCasliaca,  a 
particular  Branch  termed  Arteria  Hepatica,  which 
being  very  fmall,  when  compared  with  the  Volume 
of  that  Vifcus,  feems  defigned  only  for  its  Nutri- 
tion, and  not  for  the  Secretion  of  the  Bile,  as  fome 
Anatomifts  have  imagined.     'J "he  Plexus  Hepa- 

2  ticus 
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ticus  formed  by  the  Nervi  Sympathetic!,  Maximi* 
&  Medii,  furnifhes  a  great  Number  of  Nerves  to 
the  Subftance  of  the  Liver.  The  Ramifications 
of  the  Artery  and  nervous  Plexus  are  inckided  in 
the  cellular  Capfula,  together  with  thofe  of  the 
Vena  Porta,  and  Pori  Bilarii. 

The  Pulfation  of  this  Artery  has  been,  by  Ibme 
Anatomifts,  taken  for  that  of  the  Capfula,  and 
which  they  have  endeavoured  to  explain  the  arte- 
rial Office  of  the  Vena  Porta  by  :  But  they  have 
not  confidered,  that  the  Blood,  in  this  Vein,  does 
riot  require  to  be  pumped  forwards;  becaufe  fo 
fwift  a  Motion  v/ould  have  been  prejudicial  to  the 
Secretion  of  the  fine  Oil  of  the  Bile,  for  which  a 
flow,  and  almoft  infenfible  Motion  is  necelTary. 

The  Liver  is  covered  exteriorly  with  a  particular 
Membrane,  or  Tunic,  which  is  a  Continuation  of 
the  Peritoneum  ;  there  is  likewife  a  membranous 
or  filamentary  Subftance  that  runs  through  this 
whole  Vifcus,  and  connefts  the  Ramifications  and 
Extremities  of  all  its  VelTels  to  each  other  :  This 
Subftance  feems  to  be  a  complicated  Produ(5lion  of 
the  Capfula  of  the  Vena  Porta,  and  of  the  external 
Membrane  of  the  Liver. 

The  exterior  Surface  of  this  Tunic  is  very 
fmooth,  but  that  of  the  interior  is  uneven,  being 
made  up  of  a  great  Number  of  thin  membranous 
Laminae ;  between  which  we  obferve,  very  dif- 
tindlly,  numerous  lymphatic  Veflels,  on  both  the 
convex  and  concave  Sides  of  the  Liver :  And  it  is 
more  difficult  to  trace  thofe  which  accompany  the 

filamentary  Subftance  through  that  Vifcus. 

The  Subftance  of  the  Liver  is  chiefly  formed  of 
an  infinite  Number  of  pulpy  friable  Corpufcles, 
each  of  which  is  bounded,  and,  in  a  manner,  fur- 
rounded  by  a  particular  Expanfion  of  the  Capfula 
GlifToni ;  and  all  thcfe  Expanfions  are  connefted 
r2  by 
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by  the  common  Septa,  in  feme  meafure  refembling 
a  Bee-hive. 

ThefeCorpufcles  *have  feveral  Angles,  efpecially 
on  the  interior  Surface  of  the  Liver  -,  but  near  the 
Surface  they  are  raifed,  in  the  Form  of  fmall  Tu- 
bercles. 

Their  pulpy  Texture  appears  like  radiated  Villi, 
a  fmall  void  Space  being  left  in  the  Middle  of  each. 

Ductus  Choledochus. 

The  hepatic  Du6l,  or  Trunk  of  the  Pori  Bilarii, 
having  run  a  little  Way,  joins  another  Canal,  called 
Duftus  Cyfticus,  or  Veficularis,  becaufe  it  comes 
from  the  Veficula  Fellis,  as  fhall  be  fhswn  in  the 
Defcription  of  that  Organ. 

Thefe  tvv^o  united  Du6ls  form  a  common  Trunk 
named  Ducflus  Choledochus,  becaufe  it  conveys 
the  Bile  into  the  Duodenum  :  This  Du6t,  having 
reached  the  Incurvation  of  the  Duodenum,  infi- 
nuates  itfelf  through  the  Tunics  of  that  Inteftine, 
and  opens  into  the  Cavity  thereof,  not  by  a  round 
Papilla,  but  by  an  oblong  Orifice,  rounded  fupe- 
riorly,  and  contrafted  infericrly,  like  a  common 
Tooth-picker. 

The  Edges  of  this  Orifice  are  raifed,  broad,  and 
plaited  ;  as  may  be  feen,  by  making  this  Portion  of 
the  Duodenum  fwim  in  clear  V/atcr.  At  the  En- 
try of  this  Orifice  there  is  another  fmaller  Opening 
diftinft  from  it,  which  is  the  Orifice  of  the  Du6lus 
Pancreaticus. 


'*  If  we  blow  through  a  Pipe  into  the  Vena  Porta,  Vena  Cava, 
Arteria  Hcpatica,  or  Trunk  of  the  Pori  Bilarii,  hut  elbecially  through 
the  two  Veins  ;  we  obferve  the  Liver  to  fweil,  and  the  Corpnlcles,  near 
the  Surface  are  raifed,  and  become  more  I'cniib'.e.  If  wc  blow  with  a 
great  Force,  we  buril  thefe  Corptifcles  ;  and  the  Air,  getting  between 
them  and  th.e  external  Membra:ie,  raifes  it,  from  the  Subltance  of  the 
Xivcr,  in  Biillcrs. 

Yesi- 
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Ve  sicula  Fellis, 

Or  Gall  Bladder,  is  a  kind  of  fmall  Bag,  Ihaped 
like  a  Pear  ;  that  is,  narrow  at  one  End,  and  wide 
at  the  other.  The  v/ide  Extremity  is  termed  the 
Fundus,  or  Bottom;  the  narrow  Extremity,  theCer- 
vix  or  Neck  ;  and  the  middle  Portion,  the  Body. 

About  one  Third  of  the  Body  of  the  Veficula 
lies  in  a  Depreffion,  on  the  concave  Side  of  the 
Liver,  from  the  Trunk  or  Sinus  of  the  Vena 
Porta,  where  the  Neck  is  fituated,  to  the  anterior 
Edge  of  the  great  Lobe,  a  little  towards  the  right 
Side,  where  the  Bottom  is  placed,  and,  in  fome 
Subjefts,  it  advances  beyond  the  Edge*. 

The  Gall-Bladder  is  compofed  of  feveral  Tu- 
nics, the  exterior  of  which  is  a  Continuation  of 
that  which  invefts  the  Liver,  and,  confequently, 
of  the  Peritonseum. 

The  fecond  Tunic  is  mufcular,  and  confifts  of 
two  Strata,  one  longitudinal,  the  other  tranfverfe ; 
the  Fibres  of  which  have  nearly  the  fame  irregular 
Dire6lion  with  thofe  of  the  Stomach :  And  this 
Difpofition  of  the  Fibres  in  the  Vifcera  is  owing  to 
the  different  Diameters  in  the  feveral  Portions  of 
them,  and  to  their  Incurvation. 

Thefe  two  Tunics  are  connefted  by  a  cellular 
Subftance  continued  between  the  Veficula  and  the 
Liver,  all  the  Way  to  a  whitifh  Stratum,  which  is 
looked  upoo  as  the  third  Tunic  of  the  Gall-Blad- 
der, anfwering  to  the  Tunica  Nervofa  of  the  In- 
teftines. 


*  Therefore,  when  we  ftand,  the  Veficula  Fellis  lies  in  a  Plane  in^ 
clined  a  little  from  behind  forwards  ;  when  we  lie  on  the  Back,  it  is 
almoft  inverted  ;  when  on  the  right  Side,  the.Bottom  is  turned  down- 
wards ;  and  it  is  turned  upwards,  when  we  lie  on  the  left  Side  :  And 
thefe  Situations  vary,  according  to  the  different  Degrees  of  each  Pof-' 
ture. 

I  3  Th§ 
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The  interior  or  fourth  Tunic  has,  on  the  Tnfide, 
a  great  Number  of  reticular  Folds,  filled  with 
fmall  Lacunar,  like  perforated  Papilla,  efpecially 
near  the  Cervex  of  the  Veficula,  w:  ere  thefe  Folds 
are  longitudinal,  and  afterwards  form  a  kind  of 
fmall  Pylorus,  with  Plaits  of  the  fame  Nature  with 
thofe  in  the  great  one.  Thefe  Lacunae  are  looked 
upon  to  be  Glands. 

That  Side  of  the  Veficula  which  lies  next  to  the 
Liver,  is  conne6led  to  the  Vifcus  by  a  vaft  Num- 
ber of  Filaments,  which  look  themfelves  into  the 
Subllance  of  the  Liver-,  and  among  thefe  Fila- 
ments there  are  fome  Du6ls  *  which  form  a  Com- 
munication betw^een  the  Fori  Bilarii  and  Veficula. 
They  are  moft  numerous  near  the  Cervix  of  the 
Veficula,  and  named  Dudus  Cyft-Hepatici,  or 
Hepatico-Cyfl:ici. 

The  Cervix  of  the  Veficula  is  formed  by  the 
Contraction  of  the  fmall  Extremity  ;  and  this  Cer- 
vix bending  afterwards  in  a  particular  Manner, 
produces  a  narrow  Canal  named  Ductus  Cyfticus. 
This  Incurvation  reprefents,  in  fome  meafure,  the 
Head  of  a  Bird ;  of  which  tlie  Cyftic  Dudt,  by  the 
gradual  Diminution  of  its  Diameter,  exprefi^es  the 
Beak.  This  cannot  be  fetn  when  the  Liver  is  ex- 
tra Situm  ;  and  even  in  Situ  it  is  but  very  imper- 
'  feclly  feen,  when,  in  order  to  view  the  concave 
Side,  the  Liver  is  raifed,  and  thrufl:  too  much 
againfl  the  Diaphragm  :  For  by  thus  inverting  the 
Liver,  the  Curvature  is  difordered,  and  we  fee  two 
in  the  Place  of  one. 

This  Incurvation  may  be  of  Ufe  to  hinder  too 
precipitate  aDiicliarge  of  the  Bile  contained  in  the 


'**  Thefe  Dufts  have  been  obrerved  In  Brutes  a  long  Time  ago ;  and 
'fiavfe  been  lately  dUcovered  in  Men  likewile. 

-f  To  J'ee  this  Cnrv:iture  in  its  tnie  natural  Situation,  the  Liver  is  to 
he  railed  but  very  littU:,  and  the'Duotlcnum  left  untouched  ;  then  we 
piuft  Itoop,  and  look  under  the  Liver,  without  moving  any  Thins;. 

Vefi- 
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VeficLiIa,  wlliGh  fame  Situations  of  the  Body  might 
occafion. 

The  Cervix  of  the  VefiGuIa  k  nearly  of  the  fame 
Strufture  with  the  other  Parts.  It  has,  on  the  In- 
fide,  feveral  reticular  Rugas,  and  fome  Folds, 
which  appear  like  Fragments  of  Valvulje  Conni- 
ventes,  fituated  very  near  each  other,  from  the 
Cervix  to  the  Contracflion  of  the  cyftic  Dud.  The 
fifft  of  thefe  Folds  is  pretty  broad  and  large,  and 
almoft  circular-,  the  next  is  more  oblique,  and 
fmaller  in  Size  -,  and  the  reft  diminilh  in  the  fame 
Manner.  Taken  all  together,  they  form  a  kind 
of  fpiral  Flight,  which  may  be  feen  through  the 
Cervix  on  the  Outfide,  where  it  fometimes  appears' 
like  a  Screw,  efpecially  when  the  Cervix  is  filled 
with  any  Fluid.  This  Obfervation  is  owing  to 
Heister. 

By  flitting  the  Cervix- and  Duft,  we  fee  all  thefe 
Folds  very  diftinftly,  efpecially  when  we  examine 
them  in  clear  Water :  When  they  are  viewed  in 
any  other  Manner,  they  often  deceive  us  -,  being 
rhiftaken  for  true  Valves,  becaufe  of  their  tranf- 
verfe  Situation.  They  may,  however,  in  fome 
meafure,  fupply  the  Place  of  Valves,  by  hinder- 
ing the  Bile  from  running  too  faft  into  the  Duo- 
denum, and  the  Contents  of  the  Duodenum  frorn 
entering  this  Du6t. 

The  internal  Sijrface  of  all  thefe  biliary  Dufts, 
that  is,  thofe  of  the  hepatic  Cyftic  and  Chole- 
dochus,  which,  being  examined  through  a  Micro- 
fcope  in  clear  Water,  appear  to  be  nearly  of  the 
fame  Struftiire  through  their  whole  Extent. 

The  cyftic  and  hepatic  Du6ts  do  not,  in  their 
natural  Situation,  reprefent  the  capital  Y  of  the 
Greeks,  where  they  form  the  Du6lus  Choledo- 
chus  :  After  the  Incurvation  of  the  Cervix  of  the 
Veficula,  thefe  two  Dufts  run  very  near  each 
I  4  other; 
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other ',  and  they  appear  to  be  feparated  only  by 
raifing  up  the  Liver  to  view  them.  The  fame  Dis- 
order happens  in  an  inverted  Liver,  extra  Situm  j 
for  then  the  Body  of  the  Liver  fubfides,  is  flat- 
tened, and  thereby  feparates  the  Duds  :  Whereas, 
in  its  true  Situation,  it  is  very  much  incurvated, 
and  the  Dudls  corns  very  near  each  other. 

TheDu6lus  Choledochus  appears  rather  to  be  a 
Continuation  of  the  Dudus  Cyfticus  than  the  com- 
mon Trunk  of  that,  and  of  the  Dudlus  Hepa- 
ticus  :  For  I  have  obferved,  that  this  laft  Duct 
runs  for  fome  Space,  within  the  Sides  of  the  for- 
mer, before  it  opens  into  the  Cavity,  much  in  the 
fame  Manner  as  the  Dudus  Choledochus  pafTes  into 
the  Duodenum  i  and  likewife  obferved,  at  the 
Opening  of  the  hepatic  into  the  cyftic  Dud,  a 
fmall  loofe  valvular  Membrane,  which  may  hinder 
the  Bile  from  returning  out  of  the  Dudus  Chole- 
dochus into  the  Hepaticus. 

The  Bile  which  pafTes  through  the  Dudus  He- 
paticus into  the  Choledochus,  may  be  called  he- 
patic ;  and  that  which  is  colleded  in  the  Veficula 
Fellis  may  be  termed  cyftic.  The  hepatic  Bile 
flows  continually  through  the  Dudus  Choledochus 
into  the  Duodenum  ;  whereas  the  cyftic  Bile  flows 
only  by  means  of  Plenitude,  or  Compreflion. 

Remarks  on  the  VefTels,  &c.  of  the  Liver, 
The  Trunk  of  the  Vena  Porta  Ventralis  ter- 
minates between  the  Lobulus  and  the  oppofite  Part 
of  the  great  Lobe,  and  there  joins  the  Trunk  of 
the  Vena  Porta  Hepatica  in  the  tranfverfe  Sinus  of 
.  the  Liver,  betv/een  the  right  Extremity  and  the 
Middle  of  that  Sinus. 

The  umbilical  Ligament,  and  confequently  the 
umbilical  Vein,  in  the  Foetus,  joins  the  Trunk  of 
the  Vena  Porta  Hepatica  towards  the  left  Extre- 
mity 
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mity  of  the  tranfverfe  Sinus  of  the  Liver.  The 
Canalis  Venofus  in  Man  is  not  exaftly  oppofite  to 
the  Vena  Umbilicahs,  but  a  httle  on  the  right 
Side  ;  and  therefore  thefe  three  VeiTels  lie  in  fuch 
a  Direftion,   as  to  form  two  oppofite  Angles. 

In  the  Foetus,  therefore,  the  Blood  which  comes 
from  the  umbihcal  Vein  does  not  run  diredly 
through  that  contained  in  the  Vena  Porta  Hepa- 
tica,  in  the  Sinus,  and  from  thence  into  the  Ca- 
nalis Venofus ;  but  is  obliged  to  turn  from  Left  to 
Right,  and  fo  to  mix  with  the  Blood  in  the  Vena 
Porta,  before  it  enters  that  Canal,  which  opens 
into  the  Trunk  of  one  of  the  great  hepatic  Veins 
of  the  Vena  Cava,  near  the  Diaphragm. 

The  Hepatica  Vena  Porta  gives  off  commonly 
five  large  Branches  into  the  Liver  •,  viz.  three 
from  its  right  Extremity  into  the  great  Lobe  ;  two 
from  its  lett  Extremity  into  the  fmall  Lobe  •,  and, 
from  the  Interface  between  thefe,  a  fmall  Branch 
goes  dire6lly  to  the  Middle  of  the  convex  Side  of 
the  Liver. 

The  hepatic  Veins  are  commonly  three  large 
Bunches  of  the  Trunk  of  the  Vena  Cava  Inferior, 
which  go  out  from  it  by  one  common  Opening, 
efpecially  two  of  them  •,  and  then  feparating,  they 
enter  the  Subftance  of  the  Liver,  interfecling  the 
Branches  of  the  Hepatica  Vena  Porta,  and  are  ra- 
mified, in  all  Direftions,  in  the  Manner  already 
explained.  The  inferior  Portion  of  the  Opening 
of  thefe  Veins  into  the  Vena  Cava,  forms  a  kind  of 
femilunar  Valve. 

Below  thefe  hepatic  Veins,  the  Vena  Cava  Infe- 
rior fends  off,  in  its  Paffage  by  the  Liver,  feveral 
other  fmall  hepatic  Veins  immediately  from  the 
Trunk,  which  feem  to  have  the  fame  Relation  to 
the  hepatic  Artery,  as  the  great  Veins  to  the  Vena 
Porta. 

The 
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The  PafTage  of  the  Vena  Cava  is  through  the 
right  Portion  of  the  poftcrior  Sinus  of  the  Liver, 
and  confequently  on  the  Side  of  the  great  Lobe, 
which  is  fufficiently  hollowed  at  this  Place  to  give 
Paflage  to  the  Vein,  of  which  it  furrounds  above 
three  Fourths,  fometimes  more,  and  fometimes 
the  Whole. 

This  Paffage  anfwers  to  the  Interftice  between 
the  Lobulus  and  the  refb  of  the  great  Lobe  -,  and 
its  Direftion  is,  in  the  natural  State,  from  above 
downwards,  and  a  little  from  right  to  left ;  but 
when  the  Liver  is  viewed  extra  Situm,  and  in- 
verted, it  appears  very  oblique,  but  ftill  ferves  as 
a  Guide  to  Beginners,  who  are  very  apt  to  be  mif- 
taken  in  examining  an  inverted  Liver,  as  I  have 
already  obferved. 

The  Trunk  of  the  great  Vena  Porta,  the  hepatic 
Arteries,  the  Du(5tus  Hepaticus,  or  Trunk  of  the 
Pori  Bilarii,  and  the  Nerves  of  the  Plexus  Hepa- 
ticus,  form  all  together  a  large  Bundle,  before  they 
enter  the  Liver  :  The  Trunk  of  the  hepatic  Vena 
Porta  is  in  the  Middle  of  this  Bundle,  the  hepatic 
Arteries  lie  en  the  right  and  left  Sides  of  this 
Trunk,  the  Nerves  furround  it  on  all  Sides,  and 
they  communicate  with  the  Plexus  Mefentericus 
Superior. 

Afterwards  the  firll  Branches  of  the  Arteries, 
Nerves,  and  Pori  Bilarii,  leave  the  Trunk  of  the 
great  Vein,  and  join,  in  the  f;ime  Manner,  the 
Trunk  of  the  fmall  or  hepatic  Vena  Porta,  and  its 
Ramifications  in  the  Capfula  Glilfoni,  explained 
above. 

All  thefe  Branches  of  the  Vena  Porta,  and  of 
the  Arteries,  Nerves,  and  Pori  Bilarii,  accompany 
each  other,  by  Ramifications,  through  the  whole 
vSubftance  of  the  Liver-,  forming  every-wherc  fmall 
Fafciculi,  in  the  fame  Manner  as  the  large  Bundle 
is  formed  by  their  Trunks.     Each  Ramus  of  the 

Vena 
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Vena  Porta,  Artery,  Nerve,  and  Poriis  Bilarius 
has  a  proper  Vagina  •,  and  all  the  four  have  a  com- 
mon Vagina,  diftinguifhed  from  the  former  by  cel- 
lular Septa,  which  are  only  Continuations  of  the 
Vaginae  of  both  Kinds. 

The  convex  Side  of  the  common  cellular  Va- 
gina is  connected  quite  round,  to  the  Subftance  of 
the  Liver,  by  numerous  Filaments  which  arife 
from  it,  and  which  form  the  cellular  Subftance 
found  between  the  glandular  Corpufcies.  The  con- 
cave Side  produces  the  cellular  Septa  above  men- 
tioned. 

In  this  common  Vagina  the  VefTels,  Du6ts,  and 
Nerves,  are  difpofed  in  fuch  a  Manner,  as  that  the 
Rami  of  the  Vena  Porta  chiefly  fill  the  Cavity  of 
it,  and  is  in  a  lateral  Situation  ;  the  arterial  Ra- 
mus and  Porus  Bilarius  lie  together  on  tlie  Side  of 
the  Vein,  and  the  Nerve  is  divided  into  feveral 
Filaments,  which  run  in  between  the  Vellels  and 
Diifts,  and  chiefly  accompany  the  Artery  and  Po- 
rus Bilarius,  the  Vena  Porta  having  by  much  the 
feweft. 

Diforders  the  Liver  is  moft  fubjeft  to. 

The  Inflammation  of  the  Liver  is  feated  in  the 
Extremities  of  the  Ramifications  of  the  Vena 
Porta,  or  hepatic  Artery  :  And  it  is  evident,  from 
the  Difpofition  of  thofe  VefTels,  that  an  Inflam- 
mation, in  either  of  them,  muft  foon  be  fucceeded 
by  one  or  other. 

The  antecedent  Caufes  of  both  thefe  Species  of 
Inflammation,  are  the  fame  as  the  general  Caufes  ; 
but  there  are  other  local  Caufes,  which  relate  more 
immediately  to  the  particular  Part :  As  an  extra- 
ordinary Degree  of  Fatnefs  in  the  Omentum  may 
raife  an  Inflammation  in  the  Liver,  not  only  by 
comprelTmg  it,  but  alfo  by  the  DiflTolution  of  the 

olea- 
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oleaginous  Matter,  either  by  Exercife,  Getation, 
or  Heat  •,  and  afterwards  abforbed  into  the  Veins, 
and  conveyed  to  this  Organ  in  too  large  Quan- 
tities, may  occafion  an  InHammation.  This  Dif- 
order  may  alfo  be  produced  by  an  atrabilarious 
Temperament  of  the  Blood  or  Bile  :  For  when 
fuch  a  Conftitution  is  induced  by  an  intimate  Union 
of  the  Earth  and  Oil,  with  a  DiiTipation  of  the 
fpirituous  and  aqueous  Particles  of  the  Blood  or 
Bile  -,  either  of  thefe  Subftances  becomes  the  Sub- 
je6t  of  Concretion  and  Stagnation,  in  the  minute 
Extremities  and  Branches  of  the  hepatic  Artery 
or  Veins. 

The  Liver,  likewife,  fuffers  from  Diforders  in 
remote  Parts  of  the  Body  :  As  if  acrimonious  Pus, 
Ichor,  or  a  fcorbutic  Sanies,  be  depofited  in  any 
other  Organ  ;  thefe,  upon  the  AccelTion  of  Heat, 
a  Fever,  violent  Commotions,  an  improper  Diet, 
ill-applied  Medicines,  or  Poifon,  are  colliquated, 
moved,  and  conveyed  into  the  Blood,  which  are 
depofited  in  the  Liver. 

Befides  thefe  bad  Effefts,  the  Bile,  when  fan- 
guineous,  acrimonious,  and  exalted,  or  what  the 
Antients  named  aduft,  if  put  in  Motion  by  ade- 
quate Caufes  •,  a  petrous,  chalky  Concretion,  a 
fchirrous  Callus,  Steatoma,  Abfcefs,  or  Worms, 
occupying  fome  Part  of  the  Liver,  Gall-Bladder, 
or  biliary  Ducfls  •,  upon  the  Acceffion  of  any  Caufe 
fufficient  to  put  them  in  Motion,  by  the  fmall  Ra- 
mifications of  the  hepatic  Veflels,  excite  therein  an 
Inflammation. 

Cold,  alfo,  applied  to  the  Liver  when,  by  any 
Means,  over-lieated,  contjajfts  the  Veffels,  and  in- 
difllpates  the  Fluids,  which  produces  an  immediate 
Inflammation.  Cold  has  much  the  fame  Efleft, 
whether  it  is  applied  by  means  of  the  Air,  Liquors 
drank,  or  Bathino;.  An  Ablbinence  from  diluting 
Liquors,    during  excefTive  Motion,  great  Heat, 

and 
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and  profufe  Sweating,  will  alfo  caufe  an  Inflam- 
mation in  the  Liver,  &c.  for  when  the  Blood  is 
deprived  of  its  aqueous  Particles,  without  a  frelh 
Supply,  it  thickens,  and  ftagnates  in  the  capillary 
Veffels :  Juft  as  Abftinence  from  Drink,  in  burn- 
ing Fevers,  will  produce  a  like  EfFe6t. 

V^^hen  it  is  only  a  fimple  Inflammation,  the  fmall 
Veffels  are  obftruded  -,  hence  a  Tumor  arifes, 
which  compreffes  the  adjacent  Parts,  and,  by  that 
Means,  propagates  the  Tumor  to  them  :  Thus  it 
proceeds  till  almofl:  the  whole  Organ  is  afi^efted  ; 
which  then  compreffes  the  Stomach,  and  is  alfo 
compreffed  by  it,  when  full.  It  likewife  affeds  the 
Diaphragm,  and  fometimes  excites  Pain,  and  in- 
flames that  Part :  Befides  which,  all  the  Blood  re- 
ceived by  the  Cseliac  Artery,  and  the  mefenteric 
Arteries,  is  intercepted,  and  ftopped  at  the  Liver  ; 
and,  in  confequence  of  this,  the  Circulation  of  the 
Fluids  of  the  abdominal  Vifcera  are  intirely  ob- 
flrufted  :  Therefore  Secretion,  Excretion,  and  the 
Circulation  of  the  Bile,  is  hindered.  Hence  va- 
rious Kinds  of  Jaundices  are  produced,  with  all 
ill  Confequences ;  Putrefaflion  of  the  abdominal 
Vifcera,  &c. 

From  what  has  been  faid,  concerning  the  Dlf- 
orders  of  the  Liver,  many  Symptoms,  which  oc- 
cur in  acute  Difl:empers,  frequently  erroneoufly  at- 
tributed to  Malignity,  may  be  clearly  underfliood. 
For  the  Srate  of  all  the  abdominal  Vifcera,  and 
their  refpeftive  Adlions,  as  Digeftion,  Affimilation, 
and  Nutrition,  recruiting  the  Blood  with  frelh  Sup- 
plies, and  the  ExpuHion  of  the  Excrements,  de- 
pend upon  the  Liver. 

In  this  Organ  there  are  three  Sorts  of  Humours, 
which  readily  putrefy  by  Heat ;  that  is,  a  thin 
Blood,  in  large  Quantities  ;  the  cyftic  and  hepatic 
Bile  :  It  is  farther  obfervable,  that  the  Situation  of 
the  Liver  is  fuch,  as  renders  it  very  fubjecl  to  af- 

fed 
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fe(5l  the  Diaphragm  and  Heart ;  and  that  when  the 
Kxtrennities  of  the  biliary  Duels  are  obflrucSted,  the 
biUous  Fkiid  is  conveyed  by  the  Vena  Porta,  and 
then  has  an  eafy  Accefs  into  the  Vena  Cava.  Hence 
the  Nature  of  the  Black  Vomit  (a  Difeafe  very  fre- 
quent in  the  Weft  Indies)  may  be  better  undcr- 
ftood. 

By  confidering  all  thefe  Circumftances,  we  may 
arrive  at  an  accurate  Knowledge  of  the  various  Spe- 
cies of  Jaundice  ;  why  it  is  that  this  Diftemper  is 
fometimes  eafily  cured,  and  under  what  Circum- 
ftances ;  why  it  fometimes  proves  fatal  very  fud- 
denly,  and  at  other  Times  continues  long  before 
it  deftroys   the  Patient  •,  why  it  fometimes  comes 
on,  remains,  difappears,    and  returns,  at  certain 
Periods  •,  why  the  Appearance,  CelTation,  and  Re- 
turn, of  a  Jaundice,  are  fo  frequently  preceded  by 
Anxieties,  excefllve  Vomitings,  Pain,  and  Con- 
vulfions  i  and  theretore  the  Bile  being  prevented, 
in  the  large  Du6ts,  from  flowing  into  the  Duo- 
denum, why   a   Jaundice,   appearing  in  an  acute 
Fever,  before  the  feventh  Day,  is  a  bad  Prefage  •, 
and  why,  after  the  feventh  Day,  it  fcarcely  ad- 
mits of  a  Cure  :   Why  a  copious  Dyfentery,  of  no 
long  Continuance,  effediually  cures  a  Jaundice;  why 
Bleeding  affords  but  little  Relief  in  Inflammations 
of  the  Liver  •,  becaufe  the  biliary  Organs  have  not 
fo  immediate  a  Communication  with  other  Parts 
of  the  vafcular  Syftem,  but   form,  as  it  were,  a 
feparate  Circulation  ;  why  it  is  of  fo  great  Con- 
Jequence,   in  acute  Difeafes,  to  examine  the  Tu- 
mors and  Elevations    of    the   Hypochondria  * ; 

why 


*  Mr.  Petit  gives  levenil  Inllancts  wluie  the  Gall-BladLkr  was 
fo.  much  diltciuletl  with  Bile,  as  to  be  miftaken  tor  an  cncyltal  Drojily 
.and  Ablcels  of  the  Abdomen,  and  for  fuch  was  opencit ;  which  ci- 
'thcr  "dertroyed  the  Patient,  or  left  a  filhilous  Sore  that  could  not  be 
-cured^  And,  he  ackjiowledgcs,  that  he  once  was  in  Danger  of  com- 
mitting- 
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why  the  Colour  of  the  Eyes  and  Urine  fo  readily 
indicate  the  Prefence  and  Terminations  of  a  Jaun- 
dice •,  why  inflammatory,  purulent,  gangrenous 
and  fchirrous  Diforders  of  the  Spleen,  Stomach, 
Epiploon,  Mefentery,  and  Inteftines,  always  affedt 
the  Liver  in  fo  violent  a  Manner  •,  and  why,  on 
the  contrary,  inflammatory  and  fchirrous  Diforders 
of  the  Liver  affeft  thefe  Vifcera  •,  why  the  Liver 
is  fometimes  tumified,  and  augmented  fo  prodigi- 
oufly  in  Bulk  •,  and  why  it  is  dried,  and  become 
friable,  v^hen  the  Fluids  can  no  longer  circulate 
through  it :  Why  a  Dropfy  arifes  from  Diforders 
of  this  Organ,  and  fometimes  a  Tympanum,  of 
ftill  worfe  Confequence.  For  when  the  bilious 
Particles  are  not  fecreted  from  the  Blood,  and  by 
the  Liver,  thefe  Particles  attenuate  the  Blood  fo 
extremely,  as  to  make  it  tranfude  eafily  through 
the  Veflels,  and  be  accumulated  in  the  Cavities  of 
the  Body ;  why,  in  a  Dropfy,  the  Liv^r  is  fo  ex- 
tenuated and  dry,  and  the  Spleen  tumid :  And, 
lafl:ly,  hence  we  fee  the  Nature  of  an  hepatic  Dy- 
fentery,  and  an  infinite  Number  of  Circumfl:ance$ 
relative  toDifeafes  of  this  Kind.  See  Boerhaave's 
Aphorifms. 

Obse  r  vat  ions. 
-The  Stomach  hardly  makes  any  Prefl!ure  upon 
the  Gall-Bladder,  only  by  the  contiguous  Begin- 
ning of  the  defcending  Duodenum  -,  but  when  the 
Stomach  is  extremely  difl:ended,  and  in  a  very  full 


;mlttlng  fuch  a  Miftake.  He  had  cut. through  the  internal  Tegu- 
ments ;  and  the  Tumor  beginning  to  fubfide,  made  him  immediately 
fwfpecl  it  to  be  the  Gall-Bladder,  and  to  delift  from  the  Operation. 
Soon  after  the  Patient  voided,  by  Stool,  feveral  Pints  of  Eile,  and 
was  cured.  He  fays,  that  fuch  bilious  Tumors  may  be  dillinguifhed 
by  a  painful  Tenfion  about  the  hepatic  Region,  followed  by  a  Jaun- 
dice with  all  its  Symptoms,  and  by  the  Situation  of  the  Tumor  itfelf; 
which  Symptoms,  he  fays,  generally  appear  ;  and,  when  duly  con- 
fidered,  will  lead  us  to  guefs  at  the  real  Diftemper-  Memoires  de 
TAcad.  de  Chirurg.  Vol.  I. 

Abdomen, 
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Abdomen,  Ic  makes  a  confiderable  PrefTure  both 
upon  the   Liver   and   Duodenum  ;   by  which  the 
Gail-Bladder   is    urged,    and   its   Bile   exprcfled. 
Thus  the  Bile  flows,  through  a  free  Paffagc,  from 
the  (^all-Bladder  into  the  common  Duct,  and  by 
that  into  the  Duodenum  -,  and  this  it  does  more 
cafily  in  Perfons  lying  on  their  Backs :   In  which 
Pofture  the  Gall-Bladdcr  does  not  flow  back  again 
into   the  Liver,  appears  from  the  Continuity  of 
the  Cyllic  and  Duftus  Choledochus,  with  the  Angle 
that  interrupts  the  Courfc  from  them  towards  the 
Liver,  and  the   Refi (lance  of  the  new  Bile,   ad- 
vancing forward   from  the  latter.     The  expulfive 
Force  of  the  Bile  is  but  little  more  than  that  of  the 
PrefTure  received  from  the  Stomach,   Diaphragm, 
and  abdominal  Mufcles :   For  as  to  any  mufcular 
Force  refiding  in  the  Fibres  of  the  proper  Mem- 
brane, which  may  be  thought  to  contraft  the  Gall- 
Bladder,  it  mud  be  very  weak  and  inconfiderable. 
But  the  hepatic  Bile  continually  flows  this  Way, 
even  alter  the  cyftic  Du(5l  is  tied,  unlefs  there  hap- 
pens to  be  fome  Obftacle  at  the  Opening  of  the 
Du6lus  Choledochus,  which  feldom  continues  long. 
Nor  is  it  credible  that  all  the  Bile  firll  paflTcs  thro' 
the  Gall-Bladder,  in  its  Way  from  the  Liver,  be- 
fore it  enters  the  Duodenum  :  For  there  is  no  jei - 
petual  Obllacle  or  Refillance  to  turn  tlic  Bile  to- 
wards   the   Gall-Bladder,    out  of  its  Courfe  into 
the  Inteftine.     For  the  Way  into  the  common  bi- 
liary Dud   is  larger,  and    more  dired: ;   but  the 
cyftic  Duct,    being  a  great  deal  lefs  than  even  the 
hepatic,  cannot  therefore  be  dcfigned  for  receiving 
all  the  Bile  which  Nature  intended  to  flow  through 
thole  fo  much  larger  PaflTages :   Again,  the  Dudus 
Choledochus,  being  fo  much  larger  than  cither  the 
cyftic  or  hepatic,  is,  by  the  fame  Rule,  defigned 
to  carry  more  than  the  Bile  of  either  of  them  alone. 
In  many  Animals,  the  hepatic  Duel  conveys  the 

'  Bile 
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Bile  into  the  Inteftine,  without  any  Communica- 
tion with  a  Gall-Bladder,  or  a  cyftic  Dud: ;  and  in 
other  living  Animals,  where  there  is  a  free  Com- 
munication with  a  cyftic  Duft,  yet  the  Bile  is  found 
continually  defcending  into  the  Duodenum.  That 
the  Qiiantity  of  Bile,  fo  difcharged,  is  very  con- 
liderable,  may  appear  from  the  Bulk  of  the  Or- 
gan by  which  it  is  feparated,  as  well  as  the  Mag- 
nitude of  its  excretory  Du6l  *  fo  many  Times  ex- 
ceeding that  of  the  falival  Glands  ;  and  from  Dif- 
eafes  in  which  the  Qiiantity  of  the  cyftic  Bile  only 
has,  by  an  Ulcer  of  the  Side,  been  let  out  equal  to 
four  Ounces  at  once. 

The  hepatic  Bile  is  always  bitter,  but  the  cyftic 
is  more  fo ;  and  both  of  them  eafily  mix  either 
with  Water,  Oil,  or  vinous  Spirits,  and  are  ex- 
tremely well  adapted  to  diflblve  oily,  refmous,  or 
gummy  Subftances.  It  is  inclined  to  Putrefaftion  ; 
but,  of  itfelf,  it  naturally  degenerates  to  a  Muik- 
like  Odour.  Its  chymical  Analyfis  and  Experi- 
ments of  Mixture  with  various  Subftances,  de- 
monftrate,  that  it  contains  a  large  Portion  of  Wa- 
ter, but  a  much  lefler  of  inflammable  Oil,  by  near 
a  twelfth  Part ;  which,  in  Stones  of  a  Gall-Blad- 
der, appears  very  evidently  ;  befides  which,  there 
is  no  inconfiderable  Portion  of  a  volatile  alcaline 
Salt.  The  Bile,  therefore,  is  a  natural  Soap  ;  but 
of  that  Sort  which  is  made  from  a  volatile  faline 
Lixivium.  This,  therefore,  being  intermixed  with 
the  Aliment,  reduced  to  a  Pulp,  and  Ilowly  ex- 
prefted  from  the  Stomach  by  the  periftaltic  Force 
of  the  Duodenum,  and  Preffure  of  the  abdominal 
Mufcles,  incorporates  them  all  together ;  and  the 
acid  or  acefcent  Qualities  of  the  Food  are,  in  feme 


*  I  have  juft  now  found  the  Pori  Bilarii  and  hepatic  Du6l  confider- 
ably  larger  than  the  Vena  Porta  5  Hepatic  and  Veficula  Fellis  lels  than 
this  Duft. 

Vol.  II.  K  meafure. 
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meafure,  thus  fubdued  •,  the  Curd  of  Milk  is  again 
diflblved  by  it  into  a  Liquid,  and  the  whole  Mais  of 
Aliment  inclined  more  to  a  putrid  alcalefcentDifpo- 
fition.  Like  Soap,  it  dififolves  the  Oil  or  Fat,  fo 
that  it  may  freely  incorporate  with  the  aqueous 
Particles,  and  make  up  an  uniform  Mafs  of  Chyle 
to  enter  the  Ladleals  •,  the  furrounding  Mucus  in 
the  Inteftines  is  hereby  abfterged  and  attenuated, 
and  their  periftaltic  Motion  is  excited  by  its  Acri- 
mony ;  all  which  Offices  are  confirmed,  by  ob- 
ferving  the  contrary  Effects,  from  a  Want  or  De- 
feft  of  the  Bile.  Nor  would  the  hepatic  Bile  of 
itfelf  be  fufficient  to  excite  the  neceffary  Motion  of 
the  Inteftines,  without  the  ftronger  AClion  of  the 
Cyilic,  both  which  are  of  fo  much  Ufe  and  Im- 
portance to  the  Animal,  that  we  find,  by  Expe- 
riment, even  the  flrongefl:  will  perifh,  in  a  few 
Days,  if  the  Flux  of  Bile  be  intercepted  to  the 
Inteflines,  by  wounding  the  Gail-Bladder. 

Thus  it  flowly  defcends  along  with  the  aliment- 
ary Mafs,  and,  having  fpent  its  Force,  or  changed 
its  Bitternefs  by  Putrefaction,  mofl  of  it  is  after- 
wards excluded,  together  with  the  F^ces  ;  but, 
probably,  fome  of  the  more  fubtil,  \vatery,  and 
iefs  bitter  Parts,  are  again  taken  up  by  the  abforb- 
ing  Veins,  which  lead  to  the  Portse  of  the  Liver. 
It  feldom  returns  up  into  the  Stomach,  becaufe  of 
the  Afcent  of  the  Duodenum,  whkh  goes  under 
the  Stomach,  v/ith  the  Refiftance  it  meets  with 
from  the  Valvule  Pylori,  and  the  Advancement  of 
the  new  Chyle,  to  which  add  the  Force  of  the  con- 
trafting  Stomach  itfelf.  lUie  Bile  is  indeed  of  a 
fweec  foft  Nature  in  the  Foetus  •.  for  in  them  the 
Fsces  are  not  very  fcetid,  to  fupply  putrid  alcaline 
Vapours  to  the  Liver  •,  yor  are  there  any  oily  or 
fat  Subfbances  abforbcd  from  the  Inteftines. 

As  the  Bile  is  a  vifcid  Fluid,  and  thickens  by 
Inadlivity  of  Body  in  fat  Animals,  and  in  us  from 

the 
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the  fame  Caufes,  efpecially  when  the  Blood  moves 
languid  from  Grief,  &c.  fo  it  eafily  coagulates  into  a 
hard,  fomewhat  refmoiis,  and  often  ftony  Sub- 
ftance  j  infomuch  that  Stones  of  the  Gall  are 
much  more  frequent  than  thofe  of  the  urinary 
Bladder.  When  the  excretory  PaiTages  are  ob- 
ltru6led  by  this  Caufe,  or  by  a  contrary  convulfive 
Motion  in  the  Du6ts  of  the  Liver,  the  Bile  is, 
without  much  Difficulty,  urged  again  into  the 
Blood,  which  palTes  the  Capillaries  of  the  Porta 
into  the  Cava,  as  the  Way  is  fo  pervious ;  whence 
dl  the  Humours,  and  the  mucous  Body  of  Mal- 
piGHi,  become  tindlured  with  its  Colour,  which 
forms  a  Jaundice.  Whether  or  no  the  common 
biliary  Dujft  is  ever  truly  inferted  into  the  Pylorus. 
This,  indeed,  is  an  Obfervation  publifhed  in  the 
more  uncultivated  Ages  of  Anatomy,  theTradi- 
tion  of  which  has  not  been  favoured  by  any  of  the 
more  modern  Anatomifts;  although  we  fometimes 
read  of  its  being  inferted  near  to  the  Pylorus» 
Haller's  Prim.  Lin.  PhyfioL 

Observation-. 
I  know  no  Way  of  computing,  with  any  Exaft- 
nefs,  the  Quantity  of  Bile  that  is  ufually  fecreted 
by  the  Liver  in  a  given  Time  :  But  if  it  is  four 
Times  as  much  as  all  the  falivary  Glands  ft- 
Crete,  it  may  be  twenty-four  Ounces  for  every 
Meal ;  to  vdiich  being  added  fix  Ounces  of  Sa- 
liva, I  think  this  will  appear  a  moderate  Compu- 
tation :  And  fuppofing  the  Pancreas,  in  the  fame 
Time,  fecretes   three  Ounces,  there  will  then  be 

*  In  opening  the  Body  cf  a  Woman  of  a  very  good  Habit,  I  found, 
in  the  Veficula  Fellis,  the  Bile  concreted  to  the  Bulk  of  a  large  Olive, 
of  a  mineral  Colour;  v/hich  was  looked  upon,  by  the  Royal  So- 
ciety, to  be  the  largefc  Concretion  ever  known  to  have  been  found 
in  the  Veficula  Fellis. 

K  2  thirty- 
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thirty-three  Ounces  of  Fluids  feparated  for  the  Di-. 
geftion  of  one  Meal  j  and  that  thefe  neceflary  Flu- 
ids may  not  be  wafted  in  fuch  Quantities,  they 
pafs  into  the  Blood  with  the  Chyle,  and  may  be 
foon  feparated  again  for  the  fame  Ufe  ;  and,  very 
likely,  fome  of  the  fame  Bile  may  be  employed, 
more  than  once,  for  digefting  Part  of  the  fame 
Meal.  And  as  the  Liver  exceeds  all  the  Glands, 
in  the  Body,  in  Magnitude,  and  its  excretory  Dufts 
ending  in  the  Duodenum  -,  it  feems  to  me  to  be 
much  more  capable  of  making  thofe  large  Sepa- 
rations from  the  Blood  which  are  procured  by  Ca- 
thartics, than  the  fcarce  vifible  Glands  of  the  Guts. 
The  Liver  ordinarily  weighs,  in  a  middle-fized 
Man,  about  three  Pounds  twelve  Ounces,  the 
Pancreas  three  Ounces,  and  the  Spleen  fourteen 
Ounces. 

I  have  feen  a  difeafed  Liver,  in  a  Man,  which 
weighed  fourteen  Pounds,  four  Ounces  ;  and  in  a 
Boy  but  nine  Years  old,  who  died  hydropic,  the 
Liver  full  of  Hydatids,  and  Cyfts  of  Hydatids 
adhering  to  it,  which,  together,  weighed  itYtn 
Pounds,  one  Ounce  and  a  Half,  though  feveral 
Pints  of  Water  had  been  let  out  of  it  before.  The 
Spleen  in  the  fame  Boy,  together  with  the  Hyda- 
tids contained  in  its  Membrane,  weighed  three 
Pounds. 

In  a  Man  I  found  a  difeafed  Spleen,  weighing 
five  Pounds,  two  Ounces  •,  and  in  an  old  Man,  fix 
Feet  high,  I  found  a  found  Liver  weighing  no 
more  than  twenty-eight  Ounces,  and  the  Spleen 
but  ten  Ounces :  And  in  a  Man,  who  had  been 
cured  of  a  Dropfy,  I  found  a  Polypus  very  folid, 
almoft  filling  the  large  Branches  of  the  Porta  in 
the  Liver,  and  a  Stone,  between  the  Liver  and 
Gall-Bladder,  larger  than  a  Nutmeg.  Chesel- 
den's  Anatomy. 

I  L  E  C- 


[ 


^22 


LECTURE     VIII. 

Of   the   Pancreas. 

H  E  Pancreas  is  a  long  flat  Gland,  of 
that  Kind  which  Anatomilts  call  Con- 
glomerate, fituated  under  the  Sto- 
mach, between  the  Liver  and  the 
Spleen.  Its  Figure  refembles  that  of 
a  Dog's  Tongue,  and  it  is  divided  into  two  Sides, 
one  fuperior,  the  other  inferior ;  two  Edges,  one 
anterior,  the  other  pofterior ;  and  two  Extremi- 
ties, one  large,  which  reprefents  the  Balis  of  a 
Tongue ;  and  one  fmall,  and  a  little  rounded,  like 
the  Apex  of  a  Tongue. 

The  Pancreas  is  fituated  tranfverfly  under  the 
Stomach,  in  the  Duplicature  of  the  pofterior  Por- 
tion of  the  Mefocolon.  The  large  Extremity  is 
connected  to  the  firft  Incurvation  of  the  Duo- 
denum, and  from  thence  it  palTes  before  the  reft  of 
that  Inteftine,  all  the  way  to  its  laft  Incurvation  ; 
fo  that  a  great  Part  of  the  Duodenum  lies  between 
the  Pancreas  and  the  dorfal  Vertebra.  The  fmall 
Extremity  is  fixed  to  the  Omentum,  near  the 
Spleen. 

Stru(5lure  of  the  Pancreas. 
The  Pancreas  is  compofed  of  a  great  Number 
of  fort  glandular  Molecule,  combined  in  fuch  a 
Manner,  as  to  exhibit  the  Appearance  of  one  uni- 
form Mafs  on  the  Outfide,  the  Surface  of  which 
is  rendered  uneven  only  by  numerous  fmall  Con- 
vexities, more  or  lefs  flatted.  When  thefe  Mole- 
K  3  cute 
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culsE  are  feparated  a  little  from  each  other,  v/e  find 
along  the  Middle  of  the  Breadth  of  the  Pancreas 
a  particular  Duel,  in  which  feveral  fmaller  Dufls 
terminate  laterally,  on  each  Side,  like  fmall  Rami, 
in  a  Stern. 

This  Canal,  named  Du6lus  Pancreatjcus,  or 
DuflusWirtfangi*,  from  the  Difcoverer  of  it  in  the 
human  Body,  is  very  thin,  white,  and  almoft  tranf- 
parent ;  and  the  Extremity  of  the  Trunk  opens 
commonly  into  the  Extremity  of  the  Duftus  Cho- 
ledochus :  From  thence  it  diminiflies  gradually, 
and  terminates  in  a  Point  next  the  Spleen  •,  the 
fmall  lateral  Branches  are  likewife  pretty  large  near 
the  Trunk,  and  very  fmall  towards  the  Edges  of 
%he  Pancreas,  all  of  them  lying  in  the  fame  Plane, 
like  the  Branches  of  the  common  Filix,  or  Fern. 

The  pancreatic  Du6l  is  fometimes  double  in 
Man,  one  lying  above  the  other  :  It  is  not  always 
pf  an  equal  Length,  and  fometimes  runs  in  a  windr 
ing  Courfe,  but  always  in  the  fame  Plane ;  and  it 
is  nearer  to  the  interior  than  the  fuperior  Side  of 
the  Pancreas.  It  pierces  the  Tunics  of  the  Duo- 
denum, and  opens  into  the  Du6lus  Choledochus, 
commonly  a  little  above  the  prom.inent  Point  of 
the  Orifice  of  that  Canal  •,  and  fometimes  it  opens 
immediately  into  the  Duodenum. 

Pang  r  e  a  s  Minus. 

In  Man  I  have  obferved,  that  where  the  great 
Extremity  of  the  Pancreas  is  connecflcd  to  the  Cur- 
vature of  the  Duodenum,  it  fends  down  an  Elon- 
gation, which  adheres  very  clofely  to  the  following 
Portion  of  the  Intcftinc  ;  and,  upon  a  careful  Ex- 


*  George  WiRTSUNGius,  who  iirft  difcovcred  this  Dui5t  in  the 
Year  164.2.  which  caui'ed  fuch  Animofity  among  oiher  Anutomillti, 
fh^t  he  w;is  fnot  in  liis  own  Chamber. 

amination. 
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amination,  1  found  a  particular  pancreatic  Duft, 
ramified  like  the  large  one,  which  ran  towards,  and 
interfected  this  great  Dud,  into  the  Extremity  of 
which  it  opened,  after  having  perforated  the  Duo- 
denum. This  Portion  I  term  Pancreas  Minus ; 
and  it  fometimes  opens  feparately  into  the  Duo- 
denum ;  in  which  we  likewife  obferve  feveral  fmall 
Apertures,  round  the  Duftus  Choledochus,  which 
anfwer  to  the  Pancreas. 

Sanguiferous  Vessels    and  Nerves   of 
the  Pancreas.  ' 

The  Arteries  of  the  Pancreas  come  from  the 
Pylorica,  Duodenalis,  and  chiefly  from  the  Sple- 
nica, which  adheres  very  clofely  to  the  whole  in- 
ferior Side  of  the  Pancreas  near  the  pofterior  Edge; 
and  it  fends  off,  in  its  Paffage,  a  great  many  Rami, 
nam.ed  Arteri^  Pancreaticse,  which  go  off  from 
each  Side,  more  or  lefs  tranfverfly.  It  receives 
alfo  fome  fmall  Ramifications  from  the  Gaftrica 
Major  and  Mefenterica  Superior. 

The  pancreatic  Veins  are  Rami  of  the  Splenica, 
one  of  the  principal  Branches  of  the  Vena  Porta 
Major,  or  Ventralis.  This  Vena  Splenica  runs, 
likewife,  along  the  inferior  Side  of  the  Pancreas, 
near  the  Edge,  in  a  fhallow  Depreffion  formed  in 
the  Subftance  of  the  Gland.  Thefe  Veins  anfwer 
to  the  Arteries  of  the  fame  Name  -,  and  there  are 
likewife  other  fmall  Veins,  correfponding  to  the 
fmall  Arteries,  which  are  Produdions  of  the  Me- 
feraica  Major,  &c. 

The  Nerves  of  the  Pancreas  come  partly  from 
the  Plexus  Hepaticus,  partly  from  the  Plexus  Sple- 
nicus,  and  partly  from  the  Plexus  Mefentericus  Su- 
perior -y  and  it  likewife  receives  fome  from  the  flat 
ganglion  or  plexifDrm  Intertexture  mentioned  in 
the  Defcription  of  the  Nerves,  and  called  by  the 
Name  of  the  Tranfverfe  Branch. 

K  4  The 
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The  pancreatic  Duft  is  not  only  double  in  fome 
SubjeAs,  as  has  been  faid  before,  but  the  colla- 
teral Branches  have  Communications,  in  Form  of 
Iflands,  in  feveral  Places  within  the  Body  of  the 
Pancreas. 

Juice   of  the  Pancreas. 

This    Juice    may   caufe    many    Indifpofitions, 

1.  If  it  remains  too  long  in  the  Pancreas,  it  will 
alkalize,  as  all  the  Fluids  of  the  human  Frame, 

2.  If  it  is  too  abounding,  it  will  retard  theAflion 
of  the  Bile ;  and  therefore  the  fat  Subftances  will 
not  be  able  to  dilTolve.  3.  If  it  is  obllrudled,  the 
Bile  will  be  too  acrimonious,  heat  and  rarefy  the  Air, 
and  be  able  to  caufe  Diarrhsas  and  Dyfenteries. 

It  was  formerly  believed,  that  the  Caufe  of  in- 
termittent Fevers  was  in  the  Pancreas  ;  and  the 
Opinion  was  grounded  on  its  having  been  found, 
that  this  glandular  Body  was  obftrucled  in  Subjects 
who  died  of  thefe  Fevers  :  But  it  fhould  have  been 
proved  before,  that  thefe  Obftru(5lions  were  not 
the  Effeft  of  Fevers.  Certainly  an  obftrufted  Pan- 
creas may  be  the  Occaiion  of  confiderable  Dif- 
orders :  We  may  judge  of  it  by  the  Quantity  of 
Fluid  which  is  there  filtrated,  and  by  its  Necefllty 
in  Digeftion.  If  the  excretory  Du6ls  be  fo  clofed 
as  to  permit  no  Fluid  to  go  out,  the  Veffels  will  be 
more  filled  in  the  reft  of  the  Body,  which  may  in- 
flame the  Pancreas  ;  on  the  other  hand,  the  Duo- 
denum will  no  more  receive  the  Fluid  which  is  ne-: 
ceflary  to  dilute  the  Chyle,  and  precipitate  the  Ex- 
crements. 

Observations. 

The  Quantity  of  Juice  fecreted  by  this  Gland  is 
uncertain  ;  but  it  muft  be  very  confiderablcj  if  we 
compare  the  Bulk  or  Weight  of  it  with  that  of  the 
ialival  Glands,  than  which  it  is  three  Times  larger, 

and 
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and  feated  in  a  warmer  Place.  It  is  expelled,  by 
the  Force  of  the  circulating  Juices,  with  an  alter- 
nate Prefllire  from  the  incumbent  and  furrounding 
Vifcera;  as  the  Liver,  Stomach,  Spleen,  mefen- 
teric  and  fplenic  Arteries,  with  the  Aorta.  The 
great  Ufefulnefs  of  this  Gland  may  appear,  from 
its  being  found  not  only  in  Man,  but  in  moll  Ani- 
mals ;  nor  is  its  Ufe  the  lefs,  from  that  Experi- 
ment which  fhews  that  a  great  Fart  of  it  may 
be  cut  out  from  a  Beaft,  unattended  with  any 
fatal  Confequences :  For,  by  that  Rule,  the  Ani- 
mal, furviving  after  a  Part  of  the  Lungs  are  cut 
out,  would  render  them  equally  ufelefs  •,  and  be- 
fides,  in  the  Experiment,  a  Part  of  the  Pancreas 
muft  be  left  with  the  Duodenum. 

As  to  this  Juice  making  any  Eftervefcence  v;ith 
that  of  the  Bile,  that  Notion  has  been  fo  long  ex- 
ploded, as  to'need  no  farther  Notice,     Haller. 

Maurice  Hoffman  firft  difcovered  an  excre- 
tory Duct,  compofed  of  a  Number  of  others,  in 
the  Pancreas  of  a  Turkey,  in  1641  -,  and  after- 
wards it  was  difcovered  by  Wirtsungius  in  the 
human  Body;  as  Bartholine,  who  was  prefent, 
informs  us.  This  Ducft  is  commonly  fmgle  in 
the  human  Body  ;  fometimes,  however,  it  is  dou- 
ble. In  many  of  the  common  Birds  it  is  double, 
and  in  fome  triple.  Its  Situation  is  in  the  Middle 
of  the  Pancreas,  where  it  refembles  an  empty  Vein, 
and  is  of  about  the  Thicknefs  of  a  fmall  Straw,- 
Its  Termination  is  in  the  Duodenum.  It  enters  it 
.obliquely,  four  or  five  Fingers  Breadth  below  the 
Pylorus,  ufually  at  the  fame  Orifice  with  the  Du6lus 
Choledochus  ;  but  fometimes  it  has  a  double  Aper- 
ture. In  many  Beafts  it  is  inferted  into  the  Duo- 
denum, by  a  particular  Orifice,  at  a  confiderable 
Piftance  below  the  Pylorus. 


LEG- 
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LECTURE     IX. 

Of  the   Spleen. 


H  E  Spleen  is  a  bluifli  Mafs,  Ibme- 
what  inclined  to  red,  and  of  a  long 
oval  Figure ;  being  about  feven  or 
eight  Fingers  Breadth  in  Length,  and 
four  or  five  in  Breadth.  It  is  of  a 
foftilK  Subftance,  and  fituated  in«the  left  Hypo- 
chondrium,  between  the  great  Extremity  of  the 
Stomach  and  the  adjacent  falfe  Ribs,  under  the 
Margin  of  the  Diaphragm,  and  above  the  left 
Kidney. 

It  may  be  naturally  divided  into  Sides,  Edges, 
and  Extremities.  It  has  two  Sides ;  one  external, 
and  gradually  convex  ;  and  one  internal,  which  is 
irregularly  concave :  Two  Extremities  j  one  po- 
fterior,  which  is  pretty  large ;  and  one  anterior, 
which  is  fmaller,  and  more  depreffcd :  Two  Edges ; 
one  fuperior,  and  one  inferior ;  on  both  which 
there  are,  in  fome  Subjefts,  feveral  Inequalities. 

The  interior  or  concave  Side  is  divided,  by  a 
longitudinal  ScifTure,  into  two  Planes  or  Semi- 
laterals,  one  fuperior,  the  other  inferior ;  and 
by  this  Scilfure,  the  Vefiels  and  Nerves  enter  in 
human  Subjects.  The  fuperior  Semilateral  is 
broader  and  more  concave  than  the  inferior  •,  be- 
ing proportioned  to  the  Convexity  of  the  great 
Extremity  of  the  Stomach.  The  inferior  Semi- 
lateral 
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lateral  lies  pofteriorly  on  the  left  Kidney,  and  ante^ 
riody  on  the  Colon  ;  and  foinetimes  this  Side  of 
the  Spleen  appears  to  have  two  fuperficial  Cavities; 
one  anfwering  to  the  Convexity  of  the  Stomachy 
the  other  to  that  of  the  Colon  :  The  convex  Side 
of  the  Spleen  is  turned  to  the  left  Ribs. 

It  is  connefted  to  the  Stomach  by  the  Veffels 
.called  Vafa  Brevia  ;  to  the  Extremity  of 'the  Pan- 
creas by  Ramifications  of  the  fplenic  Artery  and 
Vein,  and  to  the  Omentum  by  Ramifications 
which  the  fame  Artery  and  Vein  fend  to  the  Spleen, 
and  which  run  in  the  longitudinal  ScilTure. 

It  is  connefted  to  the  Margin  of  the  Diaphragm 
by  a  particular  membranous  Ligament,  of  va- 
rious Breadths  in  different  Subjects,  fixed  on  its 
convex  Side  fometimes  near  the  fuperior  Margin^ 
and  fometimes  near  the  inferior. 

This  Ligament  is  fituated  tranfverfly  v/ith  re- 
fpecl  to  the  whole  Body,  and  longitudinally  with 
refpe6l  to  the  Size  of  the  Spleen  :  In  fome  Sub- 
jects it  is  connecled,  by  other  Ligaments,  to  the 
Stomach  and  Colon  ;  but  in  this  there  are  confider- 
able  Varieties. 

The  Figure  of  the  Spleen  is  not  always  regular, 
but  is  as  various  as  its  Size :  Sometimes  it  has  con- 
fiderable  Sciffures,  both  in  the  Sides  and  Edges; 
^nd  fometimes  it  has  Appendices.  I  have  fometimes 
found  a  kind  of  fmall  diftincl  Spleen,  more  or  lefs 
round,  and  connefted  feparately  to  the  Omentum, 
at  fome  Diflance  from  the  anterior  Extremity  of 
fhe  ordinary  Spleen. 

Strudure  of   the  Spleen. 
This  is  not  eafy  to  be  unfolded  in  Man ;  and 
it  is  very   different  from   that   of  the  Spleen  in 
Prutes. 

Its  Coverings  adhere  fo  clofely  to  it  in  Man, 
that  it  is  difficult  to  diflinguilli  the  common  from 

the 
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the  propeT Membrane ;  whereas  in  fome  Brutes,  fuch 
as  C3xen,  Sheep,  &c.  nothing  is  more  eafy  :  For  in 
fuch  Animals  we  find  two  Membranes,  feparated  by 
a  cellular  Subftance.  This  Covering  feems  to  be  no 
otherwife  a  Continuation  of  the  Peritonaeum  than 
by  the  Intervention  of  the  Omentum  and  Mefo- 
colon  ;  and  even  in  Man,  the  two  Membranes  may 
be.diftinguifhed,  where  the  Veffels  enter  by  the  lon- 
gitudinal ScilTure. 

In  Man,  the  Subftance  of  the  Spleen  is  almoft 
vafcular,  that  is,  compofed  of  the  Ramifications 
of  all  kinds  of  Veffels :  In  Oxen,  the  Subftance 
of  the  Spleen  is  chiefly  reticular  •,  and  in  Sheep, 
it  is  cellular.  In  Oxen  and  Sheep,  there  are  no 
venal  Ramifications,  but,  inftead  thereof,  only 
open  Sinufes,  difpofed  like  Branches,  except  a 
fmall  Portion  of  a  venal  Trunk,  perforated  on  all 
Sides,  at  the  Extremity  of  the  Spleen. 

In  the  human  Spleen  we  fee  fomewhat  like  glan- 
dular Corpufcles,  as  in  thofe  of  other  Animals ; 
and  there  are  numerous  venal  Ramifications  thro' 
its  whole  Extent :  Between  thefe  Ramifications  we 
every-where  obfcrve  an  Appearance  of  extravafated 
Blood,  lying  in  a  kind  of  filamentary  tranfparent 
and  very  delicate  Subftance  expanded  through  the 
whole  Spleen. 

This  filamentary  Subftance,  having  furrounded 
all  the  Ramifications,  terminates  in  almoft  imper- 
ceptible Cells,  which  communicate  with  each  other 
fo,  that  if  we  blow  through  a  fmall  Aperture,  made 
in  the  membranous  Covering,  the  whole  Spleen 
will  be  immediately  inflated. 

The  Surface  of  the  Spleen  of  Oxen  and  Calves 
is  vifibly  full  of  a  great  Number  of  lymphatic 
Veflels,  which  may,  at  any  Time,  beeafily  dcmon- 
ftratcd  ;  but  in  Man,  it  is  a  very  difficult  Matter 
cither  to  difcover  or  demonftrate  them. 


San- 
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Sanguiferous  Vessels   and  Nerves    of 
the  Spleen. 

The  fplenic  Artery,  which  is  one  of  the  prin- 
cipal Branches  of  the  Cseliaca,  runs  along  the  in- 
ferior Side  of  the  Pancreas,  as  has  been  already 
faid,  and  paffes  from  thence,  in  a  winding  Courfe, 
to  the  Spleen.  The  fplenic  Vein,  v/hich  is  larger 
than  the  Artery,  is  but  little  inflecfled  in  this  Part 
of  its  Courfe. 

This  Artery  and  Vein,  having  got  beyond  the 
Extremity  of  the  Pancreas,  fend  out  feveral  Rami 
together,  which  immediately  afterwards  divaricate 
in  the  fame  Plane,  run  in  the  membranous  Dupli- 
cature  of  the  neighbouring  Portion  of  the  Omen- 
tum, and,  laflly,  interfeft  each  other,  in  their  com- 
mon Plane,  all  the  Way  to  the  Scifllire  of  the  in- 
terior or  concave  Side  of  the  Spleen. 

Thefe  arterial  and  venal  Rami  enter  the  Sub- 
fiance  of  the  Spleen,  together,  by  the  fame  Scif-^ 
fure  j  being  accompanied  by  the  cellular  Subflance 
belonging  to  the  membranous  Duplicature  of  the 
Omentum.  We  may  likev/ife  obferve,  that  at  this 
Place  the  Membrane  of  the  Spleen  fends  from  its 
concave  Side  a  Portion  of  a  Lamina,  which  is  in- 
curvated  in  the  ScilTure,  and  penetrates  into  its 
Subflance. 

The  Nerves  *  of  the  Spleen  are  very  numerous, 
and  come  from  the  Plexus  Splenicus,  already  de-^ 
fcribed :  Thefe  Nerves  fend  out,  at  different  Dif- 
tances,  round  all  the  arterial  Ramifications  of  the 
Subflance  of  the  Spleen,  a  great  Number  of  Fi- 
laments in  Form  of  an  irregular  reticular  Texture. 

The  Arteries,  Veins,  and  Nerves,  having  en- 
tered the  Spleen,  are  there  divided  and  fubdivided 


*  They  are  fo  very  fmall,  that  they  are  capable  of  but  little  Sensa- 
tion 5  therefore  rarely  inflamed,     Vid,  Haller'«  Phyiiolog. 
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into  a  great  Number  of  Ramifications,  and  ac- 
company each  other  to  the  very  Extremities  of  their 
Divifions.  They  are  contained  in  a  kind  of  com- 
mon cellular  Capfula  or  Vagina,  which  firfi:  fur- 
rounds  all  the  three,  and  then  fends  off  particular 
Septa  between  them.  This  Capfula  feems  to  be 
formed  by  a  Continuation  of  the  cellular  Subflance 
of  the  Omentum,  and  of  that  particular  Lamina 
of  the  Membrane  of  the  Spleen  before  mentioned. 

The  capfular  Extremities  of  all  thefe  vafcular 
Ramifications,  both  arterial  and  venal,  end  in  the 
filamentary  Cells  already  mentioned.  Malhighi 
confidered  them  as  diftinft  CapfuL-s  or  Fclliculi, 
containing  the  fame  Number  of  fmall  Glands : 
They  all  communicate  together  fo,  that  wherever 
we  pierce  the  Membrane  of  the  Spleen,  we  may, 
through  that  Aperture,  inflate  the  whole  Vifcus. 

In  Oxen  and  Sheep  there  are  no  venal  Ramifi- 
cations, as  I  have  faid.  The  Vena  Splenica,  hav- 
ing entered  the  great  Extremity  of  thefe  Spleens, 
runs  firft  of  all  for  about  Half  an  Inch  or  an  Inch, 
and  afterwards,  inftead  of  an  ordinary  Vein,  we 
find  a  Canal  perforated  on  all  Sides.  The  Begin- 
ning of  this  Canal  has  Hill  fome  Remains  of  the 
Coat  of  a  Vein  •,  but  the  Form  of  it  is  foon  loft, 
and  then  we  find  nothing  but  Sinufes,  or  Sulci,  in 
the  reticular  Subftance  in  Oxen,  and  in  the  cellular 
Subftance  in  Sheep. 

The  fplenic  Artery  and  Nerves  are  there  rami- 
fied in  a  particular  Vagina,  as  in  Men  ;  and  the 
Extremities  of  thefe  arterial  Ramifications  feem  to 
fwim  or  tioat  in  the  Cells,  and  to  fill  their  fila- 
mentary Subftance  with  Blood.  At  the  Ends  of 
feveral  of  thefe  Capillaries  I  have  obferved  fmall 
Corpufcles,  difpofed  like  Bunches  of  Grapes  •,  and 
I  have  feen  two  fmall  Tubes  going  out  from  eadi 
Corpufcle,  one  long  and  open,  the  other  fmall  and 
ihort,  which  was  loft  in  the  Sides  of  the  Spleen. 
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I  imagine  that  the  long  Tube,  the  Extremity  of 
which  I  was  not  able  to  find,  may  be  the  Origin  of 
a  lymphatic  Veffel,  efpecially  becaufe  thefe  VeiTels 
are  fo  very  numerous  and  vifible  in  an  Ox's  Spleen, 
as  has  been  already  laid.  Thefe  fmall  Corpufcles 
may  eafily  be  difcovered  in  an  Ox's  Spleen,  when 
boiled  by  a  particular  Adminiltration,  of  which  I 
fhali  fay  more  in  another  Place.  They  are  indeed 
much  larger  before  than  after  boiling,  but  they 
are  not  fo  folid,  and  fubfide  more  eafily  when  cut. 
The  fam.e  Sort  of  Corpufcles  may  be  difcovered  in 
the  human  Spleen ;  but  they  are  fo  extremely  fmall, 
as  not  to  be  vifible  without  a  Microfcope. 

Various  Conje6lures  on  the  Ufe  of  the  Spleen. 

Since  the  Spleen  feems  to  be  fubfervient  to  the 
Liver,  we  Ihall  now  examine  the  Ufes  of  it.  It 
has  been  looked  upon,  for  a  long  Time,  as  an  un- 
profitable Parr,  v/hich  Nature  had  placed,  in  the 
left  Hypochondrium,  as  a  Counterpoife  to  the 
Tiver.  Perhaps  they*,  who  have  fucceeded,  have 
been  confirmed  in  this  Opinion,  from  what  Pliny 
relates,  upon  the  Credit  of  his  Cotemporaries. 

This  moll  eloquent  Naturalift  alfures  us,  that 
the  Spleen  is  a  great  Hinderance  to  Running  j 
but  by  feveral  Experiments,  made  fince  his  Time, 
by  taking  it  away  from  feveral  Animals,  this  Er- 
ror has  been  detected. 

A  famous  Praditioner  f  boafts,  that  he  took 
away  from  a  Woman  a  Spleen  which  weighed  two 
Pounds.  Another  (I  fays,  this  Operation  was  per- 
formed, in  his  Time,  by  two  Surgeons  j  who  af- 
fured  him,  that  they  were  obliged  to  take  away  the 
Spleen  from  two  Perfons  who  had  received  a  deep 


^  Democrit.  Erasistratus,  Ruffus,  EPHESIUSj  &c. 
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Wound  in  ihe  left  Hypochondrium,  by  which  the 
Spleen  came  out.  The  like  Inftances  are  to  be 
met  with  in  the  Works  of  other  practical  Writers  *. 
Befides,  it  is  known,  that  Dogs,  after  the  Spleen 
is  taken  away,  are  cured  in  a  fliort  Time  ;  and 
that  they  grow  fatter,  and  are  always  eating  ;  pifs 
often,  and  follow  the  Bitches  alfo  more  eagerly. 
This  Operation  having  been  made  on  two  Dogs, 
they  opened  them,  fix  Months  after,  and  the  Bile 
was  found  to  be  like  coagulated  Milk.  The  fame 
has  alio  been  obferved  in  Dogs  whofe  Spleens  were 
not  taken  away.  Though  Animals  are  cured,  in 
a  fhort  Time  after  the  Spleen  has  been  taken  out 
of  them  ;  we  muit  not  thence  conclude,  that  it  is 
ufelefs.  Is  it  not  well  known,  that  the  Tefticles, 
Omentum,  &c.  are  taken  away,  without  Danger, 
or  Rifque  of  the  Animal's  Life  ^  The  particular 
Structure  of  the  Spleen,  the  Connexion  it  has  with 
other Vifcera,  and  the  Indifpofitions  which  it  caufes, 
when  difordered,  fufficiently  convince  us,  that  it  is 
of  great  Ufe  in  the  Body.  It  is  long  fmce  it  was 
known  -\-  to  be  no  Parenchyma  :  The  Subftance  of 
it  is  only  a  Heap  of  Fibres  and  little  Cells,  like 
thofe  in  a  Bee-hive.  Thefc  little  Cells  are  made 
by  the  Ramification  of  the  venal  Du6l,  as  the  little 
Veficles  of  the  Lungs  are  formed  by  the  Branches 
of  the  Afpera  Arteria,  which  are  thin  and  (lender. 
Some  have  obferved,  that  there  are  certain  fmall 
Glandules,  which  fill  up  thefe  little  Cells  of  the 
Spleen,  that  they  fometimes  lie  in  Heaps  clofe  to 
each  other,  but  are  alfo  oiten  feparated  from  each 
other  ;  the  Branches  of  the  Arteries  and  Veins  are 
fenfibly  difperfed  there  ;  they  are  leffer  in  Man 
than  in  Sheep  ;  and  yet,  in  a  Calf,  they  immedi- 
ately appear,  as  foon  as  the  Membranes  are  taken 


*  The  German  Journals,  and  Dr.  Bonet. 

t  Vid.  VEsALius,  H1GII.M0RE,  Glisson,  and  Malfighi. 
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away,  and  that  the  Spleen  is  well  waflied  by  fy^^ 
rinsino;  the  two  Veffels. 

It  is  well  known,  that  the  Spleen  has  no  excre- 
tory Du(5t :  There  are  a  Million  of  little  Branches' 
from  the  Trunk  of  the  Arteria  Splenica,  which 
form  a  kind  of  reticular  Texture  in  the  Spleen  : 
Some  go  to  the  Glandules,  and  to  thefe  Coverts  oi? 
Cafes  :  In  fine,  there  are  alio  others  which  empty 
themfelves  immediately  into  the  venous  Sirlus. 

It  is  difficult  to  trace  out  thefe  Branches  even  to 
the  Glandules.  An  Injeftion  goes  a  great  Way 
into  the  more  fenfible  Ramifications  ;  but  it  paffes 
no  farther.  But  Reafon  tells  us,  that  there  muft  be 
feme  Communication  between  the  fmalleft  Branches 
and  the  Cellular :  For  the  Spleen  having  no  excre- 
tory Dud:,  all  the  Blood  which  paffes  into  this 
Part,  or  Vifcus,  muft  needs  be  immediately  poured 
through  the  Branches  of  the  Arteries  into  all  the 
Cellule*  And  it  is  not  only  the  more  fubtil  Li-' 
quors  which  may  pafs  into  thefe  little  Cells,  but 
alfo  Wax,  by  fyringing  the  Arteria  Splenica,  upon 
the  Suppofition  of  this  Strucfture.  I  hope  it  will 
appear  no  longer  a  Paradox,  that  the  Arteria  Sple- 
nica is  fo  miLich  bigger  than  the  Arteria  Hepatica; 
becaufe  the  Blood,  which  paffes  to  the  Spleen,  is 
not  poured  into  fmall  Spaces,  as  it  is  in  the  Liver; 
but  it  enters  into  a  great  many  Cellulse,  which  be- 
ing collecled,  would  make  a  large  Cavity.  There- 
fore the  Spleen  required  a  larger  Du6t  than  the. 
Liver,  that  it  might  receive  m.ore  Blood. 

The  Arteria  Splenica  has  always  a  Vein  with  it, 
but  there  is  no  Anailomofis  betwixt  thefe  Veffels^ 
as  many  *  Anatomifts  have  faid.  They  are  all 
covered  with  a  Capfula,  through  which  the  two 
Nerves,  which  belong  to  each  Branch  of  the  Ar- 


*  Bartholinus,  Highmore,  and  Diemerbroeck. 
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tery,  pafs,  which  are  alfo  infenfibly  fpread  through 
the  Spleen. 

The  Spleen  is  a  Vifcus  which  is  very  fubjedl  to 
Obftrudions  •,  becaufe,  being  altogether  of  a  fpongy 
Subftance,  the  Blood  may  eafily  enter  there.  If 
the  Return  of  the  Blood  is  any  ways  hindered,  an 
fetraordinary  Pulfation  in  the  left  Hypochondrium 
may  very  fenfibly  be  perceived. 

Praftical  Authors  *  have  many  Inftances  of  this 
Kind.  It  is  fometimes  attended  with  Vomiting, 
and  evacuating  Blood  alfo  by  Stool. 

A  Man  was  diffe(Sl:ed  who  was  thought  to  be 
poifoned,  having  died,  in  a  fhort  Time,  of  an  ex- 
traordinary vomiting  of  Blood.  The  Ventricles  of 
the  Pleart  and  Vafa  Major  had  no  Blood  in  them  ; 
on  the  other  Side,  the  Stomach  and  Inteftines  were 
full  of  it.  The  outward  Membrane  of  the  Spleen 
was  hard  and  callous,  but  the  Subfiance  of  it  was 
very  foft ;  there  was  no  Blood  found  in  the  little 
Cells  of  it.  In  fine,  they  found  all  the  Liver  fchir- 
rous,  which  caufed  a  Conclufion  to  be  drawn  that 
he  was  not  poifoned,  but  that  he  died  of  the  rifing 
or  afcending  of  the  Blood  into  the  Arteria  Sple- 
nica, which  was  occafioned  by  the  Schirrus  of  the 
Liver. 

As  to  the  lymphatic  Vefiels  of  the  Spleen,  we 
fhall  obferve,  that  they  do  not  run  through  the 
Membrane,  but  enter  into  the  Subftance  of  it  as 
far  as  the  fmali  Glandules.  It  is  impofllble  to  pur- 
fae  or  trace  out  the  Progrefs  of  them,  either  by 
DifTedlion  or  Injef^ion  ;  becaufe  the  Blood,  which 
flows  Irom  the  VtfTels,  happening  to  be  lacerated 
on  this  Occafion,  hinders  us  from  infoedino;  them. 

7  ne  Spleen  has  been  looked  upon,  by  fome,  as  the 
Source  of  Melancholy,   others   have   faid  that  it 


*  TuLPius  Sepulchretuin  Bonet, 
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ferved  to  feparate  fome  kind  of  laudable  Liquor. 
The  firft  v/ho  will  have  it  that  the  Spleen  feparates 
the  more  terreflrial  and  grofs  Particles  of  the  Blood 
from  the  other  pretend,  that  thefe  Impurities  are 
retained  by  the  Subftance  of  it.  This  Opinion  is 
eafily  confuted :  For  the  Blood,  which  paffes  to 
the  Spleen,  is  no  way  difrerent  from  that  v/hich 
circulates  to  other  Parts,  Befides,  when  they  af- 
fert  that  the  Spleen  is  the  Seat  of  Melancholy,  it 
may  be  afked,  Where  is  the  VefTel  to  contain  it  ? 
Is  the  Spleen  a  Vefiel,  like  the  Bladder,  wherein 
the  Gall  is  contained  ?.  We  cannot  fay  that  the  Vafa 
Brevia,  and  the  hemorrhoidal  Veins,  are  the  Sink 
for  receiving  this  Excrement ;  fmce  thefe  Ihort 
VefTels  ferve  for  nothing  elfe  but  to  brine;  and 
carry  back  the  Blood.  As  to  the  hsmorrho'idal 
Artery  ;  fmce  that  is  only  a  Branch  of  the  inferior 
Arteria  Mefentericaj,  it  would  be  ridiculous  to  make 
it  the  excretory  Ducfl  of  Melancholy. 

Others  have  imagined,  that  the  Canalis  Pancre- 
aticus  was  the  excretory  VelTel  of  the  Spleen. 
Some  of  the  Moderns  have  afcribed  this  Office  to 
the  lymphatic  Vefiels.  As  to  this  Melancholy,  fo 
much  infilled  on  by  the  Antients  j  we  know  not, 
as  yet,  what  Idea  they  had  of  this  Word ;  fince 
there  is  nothing  terreilrial  in  the  Spleen  ;  and  that 
the  Blood,  which  comes  there,  is  like  that  of  the 
other  Parts,  as  v/as  before  obferved.  Befides, 
thofe  *  who  pretend  that  the  Spleen  ferves  to  fe- 
parate fome  ufeful  Juice  or  Liquor,  are  as  much 
miftaken  as  the  others,  whether  they  agree  with 
fome,  that  the  Spleen  makes  the  BJood ;  or  with 
others,  that  it  prepares  an  Acid  forDigeftion. 

The  Followers  f  of  Aristotle,  in  this  Point, 
are  very-  numerous  :   They  have  all  looked  on  the 


*  Aristotle,  Aritaus,  Helmont,  and  Wal.-eus. 

t  Bauchinus,  Platerus,  Spigellius,  :ind  Cajf.  Hoffman; 
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Spleen  as  a  fecond  Liver,  which  ferved  to  make 
Blood. 

An  eminent  Author  fets  forth  all  their  Reafons 
more  at  large,  and  adds  others,  which  we  have 
anfwered,  by  fliewing  the  Abfurdity  of  this  The- 
ory. As  to  that  Opinion  *  about  the  Acid  of  the 
Spleen,  it  contradifts  Experience  -,  fince  we  find 
thofe  Animals,  which  have  been  deprived  of  their 
Spleen,  have  a  better  Appetite  and  Digeflion. 

There  are  others  -f  who  alTert,  that  the  Spleen 
perfefts  the  Blood  by  communicating  certain  Spi- 
rits to  it,  as  it  pafles  into  this  Part.  They  fay  alfo, 
that  the  prodigious  Number  of  Nerves  which  are 
ramified  in  the  Spleen,  by  the  fevcral  Turnrngs  or 
Windings  which  they  make,  produce  abundance  of 
Spirits,  which,  by  mixing  with  the  Blood,  do  exalt 
and  ferment  it;  whence  the  Chyle  is  the  fooner 
turned  into  Blood.  This  Opinion  is  confuted  by 
Experience  •,  fmce  it  is  not  certain  that  the  Nerves 
convey  any  Juice  :  Befides,  we  fliall  make  it  ap- 
pear that  the  Ufe  of  the  great  Number  of  Nerves 
in  the  Spleen  was  unknown  to  them.  For  the 
Reafon  why  there  are  fuch  great  Ramifications  in 
the  Spleen  is,  to  prevent  the  Blood's  remaining 
too  long  in  thofe  little  Cells,  with  abundance  ot 
animal  Spirits ;  whence  their  Spring  is  ftrong 
enough  to  drive  out  the  Blood  from  thofe  venal 
Cavities. 

In  fine,  it  has  been  faid,  that  thofe  Dogs  whofe 
Spleens  have  been  taken  from  them,  arc  niore 
br.fl-;:,  nimble,  hungry,  pifs  oftener,  and  are  alfo 
more  eager  after  Bitches,  than  others  •,  which  in- 
dxates,  that  it  is  not  the  Spleen  which  contributes 
to  the  Acidity  of  the  Blood, 


*   HiGHMORE  andMALPIGHI. 

t  Sylvius,  De  la  Boe,  &  Velthupius: 
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Dennis,  in  his  Differtations,  which  he  prefented 
to  the  Dauphin,  fays,  that  the  Spleen  ferves  to 
thicken  the  Blood,  and  give  it  a  certain  Confift- 
ency,  which  prevents  its  being  too  precipitate  in 
its  Courfe,  or  being  too  fubtil.  But  as  he  does  not 
difcover  the  Caufe  of  the  too  great  Effervefcence 
of  the  Blood,  we  fee  no  Neceflity  for  its  being  con- 
denfed. 

To  fay  fomething,  at  prefent,  that  may  be  more 
fatisfa6lory,  on  the  Ufe  of  the  Spleen,  we  fhall  firft 
fet  down  the  Opinion  of  Malpighi,  which  he 
delivers  only  as  a  Conje6lure  which  came  into  his 
Head.  After  the  Examination  of  this  Part,  he 
fays,  that  it  is  very  probable,  that  the  Blood, 
which  pafTes  into  the  Spleen,  may  there  receive 
fome  Alteration,  which  may  make  it  fomewhat 
different  from  what  it  was  before  it  came  there  -, 
becaufe  it  pafles  not  into  the  Spleen  after  the  fame 
Manner  as  it  does  into  the  other  Vifcera,  in  crofT- 
ing  through  the  little  Tubes,  and  fmall  Cells, 
v/hich  form  the  capillary  Branches  of  the  Veins 
and  Arteries.  But  the  Blood  which  circulates  in 
the  Spleen,  after  it  has  paffed  through  the  Arte- 
ries and  Glandules,  is  received  into  the  larger  Si- 
nufes  or  Cavities,  and  greater  Cells  -,  where,  by  its 
flaying  there  fome  Time,  it  is  fo  modified,  as  to  be 
able  to  change  the  Blood  which  it  meets  with  in 
the  Vena  Porta ;  fo  that  the  Blood,  which  is  dif- 
tributed  in  the  Liver,  is  better  difpofed  to  be  fe^ 
creted,  in  order  to  fupply  Matter  for  the  Bile. 

There  are  feme  who  pretend,  that  there  is  a, 
Communication  between  the  Spleen  and  the  Liver, 
from  this  •,  that,  after  the  Spleen  is  taken  away, 
the  Liver  grows  bigo-er.  This  Phaenomenon  is 
not  always  true  -,  fmce  the  Liver  does  not  con- 
ftantly  increafe  in  thofe  Dogs  Vv^hich  have  been  de- 
prived of  their  Spleen.  If  the  Liver  has  fome- 
times  been  found  bigger  upon  the  Extirpation  qf 
L  2  th« 
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the  Spleen,  it  is  not  becaufe  the  Arteria  Hepatica, 
in  that  Cafe,  did  carry  more  Blood  into  the  Liver. 

Another  Obfervatic.i,  which  is  more  certain  and 
important  than  the  firft,  and  which  fliews  that 
there  is  ^  Communication  between  the  Spleen  and 
Liver,  is,  that  the  Bile  is  always  found  coagulated, 
in  the  Veficula,  the  next  Day  after  the  Spleen  is 
taken  away  :  Hence  we  may  infer,  that  the  true 
Ufe  of  it  is,  to  difpofe  the  Blood  fo,  as  to  be  m.ore 
eafily  feparated  in  the  Liver,  for  the  Formation  ot 
the  Bile.  Yet  here  arife  two  Difficulties,  which 
may  be  objecfled  againfl  this  Syftem.  i.  Some, 
perhaps,  may  fay,  that,  after  the  Spleen  is  taken 
cut  of  a  Dog,  the  Bile  is  flrained  in  the  Liver  as 
it  ufed  to  be.  2.  That  the  fmall  Qiiantity  of  Bile 
in  the  Glandules  of  the  Veficula  is  not  derived 
from  the  Blood  of  the  Ramus  Splenicus  •,  fince 
that  has  no  farther  Communication  with  the  Vefi- 
cula. We  anfwer  the  firft  Difficulty  by  faying, 
that  though  it  be  true  that  the  Bile  is  fecreted  in 
the  Liver,  as  before  defcribed  ;  yet  this  may  pro- 
ceed from  another  Caufe ;  viz.  that  there  is  more 
Blood  derived  there,  when  the  Spleen  is  taken 
away ;  and  this  Abundance  of  Blood  may  fupply 
the  Defeft  of  this  Part,  which  would  have  given 
the  Blcod  the  Alteration  it  ufually  receives. 

It  is  a!fo  from  this  great  Quantity  of  Blood  that 
Animals,  which  have  loft  their  Spleen,  do  pifs  fo 
often,  and  are  mere  greedy  and  falacious  than 
others.  For  as  there  palTes  a  greater  Qtiantity  of 
Blood  through  all  the  Vifccra,  the  Secretions  of  it 
are  much  more  cop.icus ;  therefore  the  DilTolvent 
of  the  Stomach,  which  is  nothing  elfe  but  a 
Lympha  filtrated  through  the  Glandules  of  the 
Membrane,  is  m.ore  plentiful.  The  Tefticles  alfo 
muft  needs  fccrete  more  Semen,  and  the  Kidneys 
more  Urine.  The  Cafe  is  the  fame  with  the  reft 
of   the  Glands,  where  the   Spleen   ftilj   remains. 

Onq 
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One  may,  in  a  Manner,  obferve  the  fiime  Changes 
after  drinking  freely  ;  which  proceeds  purely  from 
Fulnefs  of  the  Blood,  which  is  plentifully  fecreted, 
through  the  Glandules,  being  overloaded  with  Se- 
rofities.  The  other  Difficulty  is  eafily  anfwercd-, 
lince  the  arterial  Blood,  though  there  were  no 
Spleen  at  all,  is  alfo  fecreted  in  the  Liver,  as  well 
as  the  Lympha  is  in  the  Glandules  of  the  Veficula 
Bins. 

The  greatefl  Portion  of  the  Blood,  which  pafies 
into  the  Spleen,  is  received  into  its  little  Ceils ;  and 
a  fmail  Quantity  of  it  fecreted  through  the  Glands. 
As  the  greatefl  Part  of  the  Blood  paiTes  not  thro' 
narrow  Channels,  but  is  poured  out  into  large 
Spaces  ;  it  remains  fome  Time  in  thofe  little  Cells 
before  it  circulates :  So  this  Return  of  the  Blood 
nor  arv-v.nys  aufwering  the  Impulfe  of  the  Heart 
and  Aiter;cs,  perhaps  a  fourth  Part  of  the  Blood 
is  not  driven  from  the  Spleen  at  each  Pulfation  of 
the  Heart.  Thus  we  fee,  that,  before  all  the  Blood 
lea^'es  the  Spleen,  many  Pulfes  are  required.  Du- 
ring all  thefe  Intervals,  the  Blood,  v/hich  rem.ains 
in  the  Cellules  of  the  Spleen,  mufh  undergo  fome 
Alteration,  but  not  by  Secretion,  as  the  Spleen 
does  not  fecrete  any  Liquor,  not  having  excretory 
Dufts,  at  leaft  not  yet  difcovered.  If  it  fo  happens, 
that  the  Blood  is  any  ways  changed  in  the  Spleen, 
it  is  becaufe,  being  of  a  fpongy  Nature,  it  is  there 
fqueezed,  as  in  a  Sponge ;  as  the  Cellules  of  the 
Spleen  are  not  always  of  the  fame  Bignefs.  Since 
they  often  change  their  Figure,  becaufe  they  are 
formed  of  certain  Mambranes  which  have  a  great 
Number  of  Nerves  fpread  all  over  them,  v/hich 
puts  them  continually  in  Aftion. 

The  glandulous  Parts  of  the  Spleen  make  no 
particular  Secretion,  as  Malpighi  fays-,  v^'ho be- 
lieves, that  they  filtrate  a  brackilli  Liquor,  which 
43  mixed  with  the  Plood  of  the  Cellules,  in  order 
L  4  to 
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to  diiTolve  it,  by  which  it  is  better  difpofed  to  leave 
its  bilious  Particles  in  the  Liver.  But  as  the  Glan- 
dules of  the  Liver  have  no  excretory  Dufts,  they 
differ  no  ways  from  ether  conglobular  Glandules. 
Their  true  Ufe  is  only  to  fecrete  the  Lympha, 
which  returns  by  the  lymphatic  VefTels,  into  the 
Reccptaculum  Chyli,  if  thefe  Glandules  fhould 
fecrete  any  acid  Juice,  as  fome  imagine  •,  it  v/ould 
rather  coagulate  than  diffolve  the  Blood  •,  fmce 
Experiments  demonftrate,  that  Acids  coagulate 
Blood,  Milk,  &c. 

There  are  fome  Ferfons  of  Credit  v/ho  fay,  they 
have  extracted,  by  way  of  Analyfis,  an  acid  Salt 
from  the  Spleen.  If  that  be  true,  we  muft  fupoofe 
that  the  Fire  had  produced  it,  by  changing  the  Par- 
ticles of  the  mixed  Subftance ;  v/hich  proves  that 
the  Salt  was  not  one  of  the  Principles  of  the 
Spleen.  Is  this  what  they  maintain  ?  That  this 
.  Salt  being  put  into  Blood,  or  Milk,  coagulates 
them  ;  yet  the  Spleen,  being  infufed  in  Milk,  does 
not  coacrulate,  nor  even  when  boiled  in  it. 

In  fhort,  to  make  an  End  of  our  Conjecllures 
on  the  Ufe  made  of  the  Spleen  ;  many  Experi- 
ments confirm  what  we  have  laid,  in  the  Spleens  of 
all  the  living  Animals  which  have  been  examined  ^ 
the  Blood  oF  which  was  never  found  to  be  thick,  or 
vifcous  ;  but,  on  the  contrary,  rather  more  fluid 
and  thinner,  than  in  any  other  Parts  of  the  Body. 

If  we  mai<:e  a  Ligature  at  the  Vena  Splenica, 
and  take  Care  not  to  tie  the  Artery,  and  after- 
wards put  the  Spleen  in  its  Place  again,  and  few 
up  the  Wound  ;  in  about  two  Hours  after,  if  we 
take  the  Spleen  out  again,  we  Ihall  find  it  full  of 
a  lively  red  Blood,  provided  the  Animal  be  flill 
living.  This  fine  fcarlet  Colour  returns  pure  into 
the  Blood,  b.^caufe  it  cannot  get  out  of  thefe  little 
Cellules  of  the  Spleen  :  It  is  fo  flrongly  prefTed, 
Ifhat  the  Particles  of  it  are  violently  turned  about 
•  •    '' '    "  thei;" 


Led.  IX.      Of  the  Spleen.  153 

their  Center  with  a  circular  Motion ;  and  the 
Blood,  which  the  Arteries  drive  thither  afrelh, 
makes  the  Blood  alfo  turn  round  in  the  Spleen ; 
becaufe,  by  entering  all  at  once,  and  not  being 
able  to  get  out ;  all  thefe  Particles  beat  againft  one 
another,  as  they  pafs  from  thefe  little  Cells  to 
others ;  this  makes  them  alfo  turn,  with  a  rapid 
Motion,  juft  in  the  Manner  as  the  Blood  which 
pafles  into  the  Cellules  of  the  Lungs,  by  its  cir- 
cular Motion  ;  which  renders  it  fo  red. 

The  Blood,  which  is  taken  from  the  Spleen,  re- 
mains, for  a  confiderable  Time,  of  a  florid  Colour, 
fluid,  and  is  a  longer  Time  before  it  coagulates, 
or  the  Lympha  is  feparated  from  it  -,  and  proves 
very  fweet  to  the  Taflie  :  On  the  contrary,  that 
Blood,  which  is  taken  from  the  Vein,  is  prefently 
coagulated  ;  and,  in  lefs  than  an  Hour's  Time, 
the  Serum  is  feparated  from  it.  VERDUconthe 
Ufes  of  the  Parts  of  the  human  Body. 

Now  the  mofl:  commonly  received  Opinion 
of  the  Fabric  of  the  Spleen  appears  to  be  much 
more  Ample  than  has  been  commonly  believed : 
For  it  is  compofed,  both  in  Man  and  Calves,  al- 
together of  Arteries  and  Veins ;  the  former  of 
which,  after  fpending  themfelves  in  a  great  Num- 
ber of  fmall  Branches,  are  at  length  thickly  fub- 
divided  into  very  foft  Brulh-like  Bunches,  very 
difficult  to  fill  by  Injection  ;  terminating  in  Cir- 
cles, by  which  there  is  a  ready  Paflage  for  Liquors 
into  the  correfponding  Veins.  Thefe  Circles,  with 
their  parallel  Branches,  form  a  fort  of  Bunches 
like  a  Pencil  Brufh,  but  of  afhorter  rounder  Kind  j 
whence  many  have  miltaken  them  for  Glands. 
Nor  does  the  Injedion,  rightly  managed,  ever 
efcape  from  the  Vefl^els  into  the  cellular  Subfl:ance-, 
befides  which,  there  are  no  other  Cells  or  Intervals, 
Every  little  arterial  Trunk,  with  the  fmall  Twigs 
which  proceed   from  it,  are   each   of  them  fur- 
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rounded  by  a  very  fine  cellular  Subftance,  in  the 
fame  Manner  as  the  fmall  Vc-flels  of  all  the  other 
Vifcera;  andthcfe,  together,  form  the  whole  Sub- 
fiance  of  the  Spleen,  furrounded  by  a  thin  Mem- 
brane, which  is  a  Continuation  of  thePeritcnst  :r.. 

Hence  we  obferve,  that  the  Spleen  contains 
more  Blood,  in  Proportion,  than  any  of  the  other 
Vifcera  ;  fince  it  has  no  Mufcles,  Fat,  Air- Vefiels, 
or  excretory  Du(5ls,  interpofed  betwixt  its  Eiood- 
Veflels.  We  learn,  alfo,  from  Obfei  vation,  that 
the  Blood  of  this  Part  hardly  ever  congeals  •,  from 
the  Abundance  of  its  volatile  or  bilious  Salts  :  But 
it  looks  of  a  dark  brown  Colour,  and  may  be 
ealily  diluted  ;  whence  one  may  compare  it  ahnoil 
to  the  Blood  of  a  Foetus. 

The  Want  of  an  excretory  Dudl  to%e  Spleen, 
has  occafioned  the  Ufe  of  it  to  be  doubtful,  and 
controverted  throughout  all  Ages  of  Anatomy. 
To  us  the  Fabric  itfelf  feems  to  lead  to  the  Ufe 
following :  We  fee  by  the  Vefiels  a  greater  Qtian- 
tity  of  Blood  is  imported  to  the  Spleen,  and  with 
a  flower  Motion,  from  the  ferpe ntine  Courfe  ot  the 
Artery;  but,  at  the  Time  when  the  Stomach  is 
empty,  this  Blood  comes,  and  is  reckoned  in  a 
greater  Quantity,  by  the  Spleen,  not  now  fo  much 
comprefled,  therein  to  ftagnate,  as  it  would  feem, 
plainly  from  the  great  Proportion  of  Bra.cI.es,  to 
the  Trunks  in  this  Part ;  to  which  add,  the  difn-e 
cult  Courfe,  or  flow  Circulation,  which  the  Blood 
meets  v.'ich  in  pafling  fioni  the  Spleen  through  the 
Liver.  From  hence  the  frequent  Tumors  and 
Schirrofitics  of  the  Spleen  ;  and  hence  the  im- 
menfe  Qiiantity  of  Blood  with  which  the  Spleen 
is  impregnated  •,  the  like  of  which  we  do  not  fee 
l^  any  other  Part.  Flere,  then,  the  almoft  fliag- 
nant  Blood,  fermented  with  Heat,  attenuated,  and, 
in  a  Manner,  diiTolved  by  the  putrid  FjEces  of  the 
adjacent  Colon,  enters  thus  upon  the  firfl:  Steps  of 
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a  begun  Putrefadion,  as  we  learn  by  Experiments, 
both  from  its  Colour  and  Confiitence.  But  the 
greater  Fluidity  of  the  Blood  herein,  proceeds  not 
only  from  this  DifTclution,  but  becaufe  all  its 
aqueous  Particles,  which  enter  by  the  Artery,  re- 
turn alio  again  by  the  Vein ;  for  there  are  no  fe- 
cretory  Dudes  in  the  Spleen. 

Befides,  when  the  Stomach  is  full  of  Food  or 
Flatus,  the  Spleen  is  thereby  compreffed  into  a 
narrower  Compafs  againll  the  Ribs,  and  fuper- 
incumbent  Diaphragm. ;  by  which  means  the  Blood, 
that  before  was  fcarce  able  to  creep  along  through 
the  fplenic  Veins,  being  now  prefied  out  more 
plentifully,  returns  with  a  greater  Celerity  towards 
the  Liver,  till,  mixing  with  the  fluggifh  Blood  in 
the  Trunk  of  the  Porta,  replenilhed  with  the 
Fat,  or  Oil  of  the  Omentum  and  Mefentery,  it 
dilutes  or  thins  the  fame,  and  renders  it  lefs  apt 
to  flagnate  or  congeal ;  and,  at  the  fame  Time,  it 
conduces  to  form  a  larger  Secretion  of  Bile,  at  a 
Time  v/hen  it  is  mod  wanted  ;  viz.  to  flow  plen- 
tifully to  the  Food  now  under  Digeftion.  The 
Spleen,  therefore,  feems  to  prepare  the  Blood, 
that  it  may  fupply  a  fort  of  aqueous  Fluid  to  the 
Bile  ;  but  fuch  as  is  probably  of  a  fubalcaline  Na- 
ture, and  rendered  fomewhat  fliarp,  or  lixivial,  by 
the  Sejourn  of  the  Bipod. 

Hence  we  may  be  able  to  folve  the  Queftion, 
Whether  the  Spleen  be  like  the  Lungs  of  a  fpongy 
or  cellular  Fabric  ?  and  whether  the  Blood  is 
poured  out  into  thofe  Cells,  fo  as  to  ftagnate  in  its 
Way  to  the  Veins  ?  or  whether  it  be  there  diluted 
with  fome  Juice  fecreted  by  peculiar  Glands  ? 
We  fee  nothing  of  this  is  demonftrable  by  Ana- 
tomy ;  nor  does  the  Liquor  or  Wax  inje6ted  ever 
extravafate  into  the  cellular  Subflance,  unlefs  urged 
with  much  greater  Violence  than  Nature  ever  ufes, 
or  intended.     If  it  be  afKed,  \yhether  Difeafes  do 

not 
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not  fometimes  demonftrate  a  fort  of  glandular  Fa- 
bric in  this  Part  •,  and  comparative  Anatomy  the 
fame  ?  As  to  the  old  Q^ueftion,  Whether  the  Spleen 
prepares  an  Acid  to  ftimulate  the  Stomach  ?  that 
Opinion  has  been  long  rejedled,  as  repugnant  to 
the  Nature  of  all  the  aiiimal  Juices. 

If  it  be  aiked,  Whether  the  Spleen  be  not  an 
iifelefs  Mafs,  as  it  might  feem  to  be,  from  the 
{ictle  Damage  an  Animal  fuilains,  after  it  has  been 
cut  out  ?  We  anfwer,  That  a  robuft  Animal,  fuf- 
fering  but  little  Injury  from  the  Lofs  of  a  Part, 
does  not  prove  it  to  be  ufelefs  :  On  the  contrary, 
we  find,  after  fuch  an  Experiment  has  been  made, 
that  the  Liver  becomes  fv/elled  and  difordered, 
makes  a  lefs  Qiiantity  of  Bile,  and  of  a  darker 
brown  Colour,  whilft  the  Animal  is  perpetually 
troubled  with  Flatulencies,  Gripes,  or  Indigeftion ; 
all  which  are  to  be  afcribed  to  the  vitiated  Nature 
of  the  Bile,  Obftruction  of  the  Liver,  and  an 
imperfed  or  weak  Digeftion.  Haller's  Prim. 
Lin. 

Obse  rvations. 

We  read,  in  Cent.  I.  Obferv.  lix.  of  Steph. 
Blanchard,  that  he  found  in  a  Subject  the 
Spleen  weighed  eight  Pounds  -,  the  interior  Sub- 
ftance  full  of  black  Matter  like  Pitch.  Alfo,  in 
Cent.  II.  Obferv.  xii.  he  likewife  met  with  a 
Spleen  of  an  immenfe  Magnitude,  and  hard-,  the 
inferior  Part  whereof,  towards  the  Ileum,  was  round, 
and  full  of  black  Blood.  The  Artery  and  Vein 
were  about  Half  an  Inch  in  Diameter. 

HiLDANus  relates,  that  he  has  fecn  the  Spleen 
fo  tumified  and  large,  as  to  reach  the  internal  Sur- 
face of  the  Os  Pubis. 

Sometimes  it  is  divided  into  fcvcral  Portions,  i'o 
as  to  be  taken  for  diftinft  ones.  In  a  Man  of  a 
good  Habit,  aged  about  Forty  Years,  the  Spleen 
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weighed  Thirty-two  Ounces ;  being  nine  Inches 
in  Length,  and  five  in  Diameter  •,  no  way  dif- 
ordered,  but  in  an  intire  perfed  State  :  The  other 
Vifcera  was  not  difproportionable  to  the  Man,  who 
was  about  five  Feet  fix  Inches  in  Height  •,  an  Ac- 
count of  which,  with  a  Drawing,  I  gave  to  the 
Royal  Society. 

We  read,  in  the  Hiftoire  de  Acad.  Royal  des 
Sciences,  in  the  Year  170G,  that  Dr.  Littre, 
Anatomift  to  that  Royal  Academy,  prefented 
to  them  the  Spleen  taken  out  of  a  Man  aged 
Sixty  Years,  which  was  petrified  •,  v/ith  the  Mem- 
brane of  another  ofilfied.  The  Man  was  no  way 
difordered  in  his  Life- time. 

As  the  real  Ufe  of  the  Spleen  is  not  yet  well 
known,  it  has  occafioned  a  great  many  Hypothefes, 
not  only  by  the  antient  Anatomifts,  who  looked 
upon  that  Vifcus  as  ufelefs  in  the  Body,  which  they 
have  extrafted  from  feveral  Animals,  and,  income 
Diforders  of  the  human  Spleen,  they  ufed  to  burn 
it,  according  to  the  Manner  of  their  Practice  •,  even 
fome  of  the  Moderns  would  perfuade  us,  that  the 
Spleen  may  be  extirpated  out  of  the  human  Body 
with  Safety.  I  do  not  know  that  any  Author  has 
taken  more  Pains  than  Sir  Richard  Blackmore 
on  that  Vifcus,  in  his  Critical  Difiertation,  to  en- 
deavour to  prove,  from  various  antient  Authors, 
that  the  Extirpation  of  it  was  pra6tifed  in  thofe 
Days,  nay,  even  now,  in  Perfia.  But  when  we  re- 
fieft  on  our  modern  anatomical  Knowledge,  I  think 
no  Man  would  be  fo  rafh  as  to  attempt  fuch  an 
Operation.  As  for  thofe  Phyficians  who  have  ac- 
cufed  this  Vifcus,  as  well  as  the  other  Vifcera,  of 
many  Difeafes,  which  very  often,  upon  DifTedtion, 
prove  groundlefs  :  1  am  apt  to  think,  with  C.  Au- 
R  ELI  anus,  that  the  human  Spleen  has  oftener  been 
amputed  v/ith  the  Tongue,  than  otherwife. 

LLC- 
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LECTURE     X. 

Remarks  on  the  Defcription  and  Ufes 
of  the  Intestinum  Duodenum. 

Taken  from  Profeflbr  Alexander  Monro's 
Medical  EfTays,  Vol.  IV.  Art.  1 1. 

H  E  Defcription  and  Draught  of  the 
Inteftinum  Duodenum,  as  given  by 
moft  Anatomifts,  appearing  faulty  *, 
has  occafioned  this  Paper,  to  rectify 
their  OmifTions  or  Miftakes. 
From  the  Pylorus,  which  is  raifed  upwards  and 
backwards  from  the  Stomach,  the  Duodenum  de- 
fcends  obliquely  to  the  right  Side,  with  the  ante- 
rior Lamella  of  the  Omentum,  fixed  to  its  infe- 
rior Part,  and  the  little  Omentum,  proceeding 
from  the  oppofite  Part,  to  conne6l  it  to  the  Liver  ; 
After  this  the  Duodenum  is  involved,  for  about 
an  Inch  and  a  Half,  in  a  Duplicarure  of  the 
Omentum,  and  then  enters  into  the  Duplicarure 
of  the  Mefocolon,  where  it  cannot  be  icen  v/ith- 
out  dified"ing  away  that  fat  Membrane.  It  de- 
Icends,  in  this  cellular  Sheath,  till  it  is  almoft  con- 
tiguous to  the  great  Sac  of  the  Colon,  which  pro- 
perly is  the  human  Caecum.  In  this  Dcfcent  the 
Colon  lies  betore  it ;  the  biliary  Du6l,  hepatic  Ar- 

^  One  would  be  npt  to  think  that  ingenious  ProfelTor  had  not  read 
our  kariied  :ind  exa61  Anatoinill  Dr.  W'insi.ow,  or  elie  got  the  De- 
fcripiion  of  the  Duodenum  given  by  liiin  :  However,  tlic  Reader  may 
jud^L-  who  Joferies  bell- 
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tery  and  Nerve,  Vena  Porta,  and  emulgent  Vef- 
fels,  are  behind  it.  The  Liver,  Gail-Bladder, 
and  right  Kidney,  are  on  its  right  Side ;  and  the 
Pancreas  is  on  the  left.  This  Inteftine  makes  fe- 
veral  Turns  in  this  Progrefs  ;  for  it  is  raifed  into  a 
Convexity  forwards,  where  it  paffes  before  the 
Veflels  of  the  Liver  :  Immediately  after  it  bends 
backwards,  and  to  the  right  Side,  till  it  ap- 
proaches the  right  Kidney,  and  then  turns  for- 
ward, and  a  little  to  the  left,  in  its  Courfe  towards 
the  great  Sac  of  the  Colon.  The  Diiodenimi  then 
makes  a^conliderable  Curve  to  the  left  Side,  where 
it  is  involved  in  a  cellular  Subftance,  which  may  be 
looked  on  as  the  common  Root  of  the  Mefentery 
and  Mefocolon,  through  the  Membrane  of  which 
it  may  be  commonly  feen.  In  the  left  concave 
Side  of  this  Curve,  the  thick  Extremity  of  the 
Pancreas  Major  and  Pancreas  Minor  are  lodged  j 
the  fuperior  mefenteric  Artery  and  Vein,  coming 
through  the  SciiTure  between  the  larger  and  leiTer 
Pancreas,  hang  loofe  before  the  Inteftine  here ; 
and  the  Duiftus  Communis  Choledochus,  after 
pafTing  behind  the  Inteftine  a  little  higher,  unites 
commonly  with  the  pancreatic  Duct,  a  vety  little 
above  the  loweft  Part  of  the  Curve  •,  and,  after 
pafiing  obliquely  through  the  Tunics  of  the  In- 
teftine, the  two  Dufts  open,  by  one  common  Ori- 
fice, in  the  pofterior  Part  of  the  Duodenum. 
After  the  Curve  juft  now  defcribed,  the  Duode- 
num is  involved  in  the  Root  of  the  Mefentery, 
and  afcends  obliquely  within  it,  towards  the  left 
Side,  with  the  Vena  Cava  behind  it  •,  and,  after  a 
Courfe  of  about  four  Inches,  rifes  forwards  to  ac- 
quire a  proper  Mefentery,  or  to  commence  the  Je- 
junum, the  Memibranes  of  the  Root  of  the  Me- 
fentery feeming  to  make  a  Ring,  at  which  the  In- 
teftine comes  out,  though  they  are  really  conti- 
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nued  on  the  Intefline,  and  form  its  external  mem- 
branous Tunic, 

That  all  the  Duodenum  may  be  expofed  to 
View,  without  changing  its  natural  Situation,  in  a 
Body  lying  lupine,  it  is  necefiary  to  cut  through 
the  great  Arch  of  the  Colon,  below  the  Bottom  of 
the  Stomach,  and,  after  turning  the  cut  Extre- 
mity of  the  left  Side  over,  on  the  left  fhort  Ribs, 
to  take  hold  of  the  other  Extremity  of  the  Colon ; 
and  having  feparated  it,  with  a  Pair  of  ScifTars, 
from  the  Stomach  and  Liver,  taking  away  with  it 
as  much  of  the  Omentum  and  Mefocolon  as  ob- 
flrudt  the  View  of  the  Duodenum  and  l^ancreas, 
to  lay  it  likev/ife  on  the  right  Eoin. 

When  the  Colon  is  removed,  obferve  where  the 
Roots  of  the  Mefentery  and  Mefocolon  prevent 
your  feeing  the  Courfe  of  the  Duodenum  ;  at  fuch 
Places  cut  thefe  Membranes  with  a  very  fharp 
Scalper,  directing  the  Incifions  according  to  the 
Length  of  the  Intefline,  and  then  cautioufly  fe- 
parate  the  Membranes  to  each  Side,  till  all  the  In- 
tefline is  in  View :  Laftly,  draw  the  fmall  Intef- 
tines  gently  down,  raife  the  Liver,  and  fulpend 
the  Fundus  of  the  Stomach  as  much  as  is  neceffary 
to  allow  a  full  View  of  the  whole  Courfe  of  the 
Duodenum. 

From  this  Defcription  of  th?  Duodenum,  it  ap- 
pears, I.  That  fmce  it  is  involved  in  the  ceHuhir 
fat  Subftance  of  the  Omentum,  Mefocolon,  and 
Mefentery,  and  is  not  braced  into  a  firm  Mem- 
brane, as  the  other  Inteftines  are  •,  it  muft  m.ore 
eafily  yield  to  any  ditlending  Force  :  And  having 
the  whole  Subftanccs  thrown  into  the  Stomach 
with  the  Bile  and  pancreatic  Juice  poured  into  it, 
it  muft  receive  more  than  any  other  Intefline  ;  and 
then  whatever  enters  it  muft  go  out  with  fome 
Difficulty,  becaufc  its  Extremity,  next  the  Je- 
junum, is  fixed  in  a  Courfe  almofl  perpendicularly 

imwards/ 
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Upwards.  Upon  the  Whole,  it  is  no  Wonder  that 
this  Inteftine  is  frequently  found  fo  large  as  to  be 
called  Ventriculus  Succenturiatus. 

2.  The  afcending  Courfe  of  the  Extremity  of 
this  Inteftine,  and  the  Influx  of  the  Bile  and  pan- 
creatic Liquors  into  the  moft  depending  Part  of  it, 
where  the  Food  makes  the  longeft  Stop,  are  wifely- 
contrived  both  for  the  more  eafy  IniQux  of  thefe 
Liquors,  and  for  a  fufficient  Quantity  of  them 
being  mixed  with  the  Food. 

3.  A  pendulous  Inteftine  here,  would,  in  oui* 
ered:  Pofture,  have  drawn  the  Stomach  out  of  its 
due  Situation,  and  might  have  twifted  or  over- 
ftretched  the  biliary  and  pancreatic  Du6ls  fo  as  to 
have  ftopped  the  Courfe  of  the  Liquors  in  them ; 
and  therefore  it  is  firmly  tied  down  in  its  whole 
Courfe. 

The  Duodenum  of  Brutes  is  likewife  placed  in 
fuch  a  Manner,  as  to  anfwer  the  fame  uleful  Pur- 
pofes. 

Apes,  whofe  Pofture  is,  for  the  moft"  Part,  ere6t, 
or  nearly  fo,  have  thefe  Parts  difpofed  in  nearly  the 
fame  Manner  that  Man  has. 

In  Dogs,  Cats,  Cows,  Sheep,  and  moft  other 
Quadrupeds,  whofe  Pofture  is  horizontal,  the  Py- 
lorus and  Beginning  of  the  Duodenum,  are  firmly 
conne6led  to  the  Liver-,  after  v/hich  a  confider- 
able  Piece  of  Gut,  with  a  Mefentery,  hangs  pen- 
dulous, and  then  the  Inteftine  is  faftened  to  the 
Loins  and  Back- Bone:  Therefore  the  pendulous 
Part  muft  be  loweft  in  them.  The  biliary  Du6t 
opens  into  the  Duodenum,  where  it  is  tied  to  the 
Liver ;  the  Pancreas  is  long,  and  lodged  in  the 
Mefentery  along  the  pendulous  Gut,  and  its  Dutt 
is  near  the  Middle  of  that  Gland. 

Liens,  Ducks,  Geefe,  and  other  Fowls,  whofe 
Pofture  of  Body  is  neither  ere6l  nor  horizontal, 
but  oblique,  have  the  Beginning  of  the  firft  fmail 

Vol.  IL  M  In- 
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Inteftine  well  fecured  to  the  Liver,  from  which  the 
Inteftine  runs  near  to  the  Podex,  and  returns  again, 
to  near  the  fame  Place  where  it  began,  to  be  again 
tied  to  the  Liver,  all  between  thefe  two  Connec- 
tions being  pendulous.  The  Pancreas  is  fixed  be- 
tween thefe  pendulous  Parts,  and  its  Dufls  open 
into  that  Part  of  the  Inteftine  where  it  had  re- 
turned back  to  the  Liver,  as  the  biliary  Du<5ls  alfo 
do,  but  with  a  Direftion  oppofite  to  the  Courfe  of 
the  Aliment  in  the  Inteftine  ;  after  the  Entry  of 
thefe  Duds,  the  Inteftine  runs  a  good  way  along 
the  concave  Part  of  the  Liver  towards  the  mem- 
branous Diaphragm,  being  fixed  to  the  Liver  and 
to  the  Air  *  Membrane  which  lines  the  Abdomen  : 
At  length  the  Inteftine  makes  a  Curve  to  the  ri2;ht 
Side,  and  takes  its  Courfe  towards  the  Podex. 

In  Cod,  Haddocks,  and  fuch  Fifh,  the  C^ecula, 
which  are  eftcemed  analogous  to  the  Pancreas  of 
other  Animals,  furround  the  firft  Inteftine  foon 
after  it  comes  from  the  Stomach,  and  then  the 
Inteftine  is  faftened  to  the  Liver,  where  the  biliary 
Du(5l  opens  into  it. 

If  then  we  confider  what  Qiiantities  of  different 
Subftances  enter  the  Duodenum,  we  need  not  be 
furprifed  that  this  Inteftine  ftiould  be  more  fubjcfl 
to  Maladies  than  any  of  the  reft ;  efpecially  fince 
it  has  not  fuch  a  firm  Covering  as  the  other  In- 
teftines  have :  And  if  the  Inteftine  itfelf  fuffers, 
how  foon  muft  it  difturb  many  other  Fundlions  of 
the  Animal  Oeconomy,  by  the  PrefTure  it  may 
make,  when  over-ftretched,  upon  fo  many  large 
VefTels,  Nerves,  and  other  Organs,  to  which  it  is 
infeparably  contiguous  •,  or  by  communicating  its 
Afflidions  to  thoie  Parts  which  fympathize  with  it, 
by  means  of  the  common  Origin  of  their  Nerves, 


*  I  do  not  know  vvlirit  Dr.  MoNB.0  means  by  the  Air  Membrane  ; 
wheihm-  l.c  means  the  ccliubv  or  that  &i"  '..'•■:  "'   ■itonxum. 
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or  by  (topping  the  Influx  of  thefe  two  abfolutely 
necefTary  Liquors  the  Bile  and  pancreatic  Juice. 

In  Difeafes  of  the  cpigailric  or  hypochondriac 
Regions,  Care  fhouJd  be  taken  not  to  confound 
fuch  as  have  their  Seat  in  this  Inteftine  with  others, 
which  require  very  different  Treatment.  This 
Caution  is  the  more  necelfary,  becaufe  Authors 
generally  take  little  or  no  Notice  of  the  Duodenum 
as  the  Seat  or  Caufe  of  any  particular  Difeafe. 

Other  Remarks  on  the  Intestines,  &c.  by 
the  fame  Author.     Ibid.  Vol.  IV.  Art.  12. 

The  Inteflines  are  faid  to  be  covered  all  over 
with  a  membranous  Coat  derived  from  the  Peri- 
tonseum ;  but  a  confiderable  Part,  a  fourth  at 
leaft,  of  the  human  Inteftines,  is  not  covered  with 
fuch  a  Membrane.  For  the  Mefentery  being 
formed  by  the  Peritonaeum,  produced  on  each 
Side,  and  including  a  confiderable  Qiiantity  of 
cellular  Subftance,  in  which  much  Fat  is  frequently 
contained,  together  with  the  Glanduls  Vagse,  the 
meferaic  Arteries  and  Veins,  the  Nerves,  Lafteals, 
and  fat  cellular  Subftance,  being  thick,  till  after 
the  Membrane  of  each  Side  is  continued  fome  v/ay 
upon  the  Inteftine,  all  the  Space  between  the 
Membranes,  has  no  fuch  firm  membranous  Tunic 
covering  it,  and  therefore  more  eafily  yields  to  any 
ftretching  Force,  without  over-flretching  the  Vef- 
fels. 

In  this  Space  between  the  Infertion  of  the  Blood- 
Vefiels,  the  longitudinal  Fibres  of  the  Inteflines 
can  be  feen  diftinclly  and  eafily,  becaufe  the  cel- 
lular Subftance  is  feparated  with  little  Trouble,  or 
collapfes  fo  m.uch  as  not  to  hinder  the  View  of  the 
Fibres  under  it, 
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I  need  fcarce  obfervc  that  the  circular  Fibres  of 
the  Inteftines  are  often  fo  interlaced,  that  one  can 
fcarce  trace  the  fame  mufcuiar  Fibre  round  the 
whole  Inteftine. 

It  is  generally  known,  that  all  the  Subftance 
between  the  interior  Side  of  the  circular  mufcuiar 
Fibres  of  the  Inteftines  and  villous  Coat,  which 
ufed  to  be  divided  into  the  vafcular,  glandular, 
and  nervous  Tunics-j  can,  by  blowing  into  a  Piece 
of  Inteftine,  whofe  interior  Side  is  turned  exteri- 
orly, be  raifed  into  a  Tunica  Cellularis,  with  nu- 
merous Veffels  running  every-where  through  it, 
without  any  Fat  in  it ;  where,  hov/ever,  it  appears 
there  is  fome  Secretion  performed  :  For  by  injeft- 
ing  Water  into  the  Arteries,  thefe  Cells  are  filled 
with  it ;  and  frequently,  after  making  Injections 
of  groffer  coloured  Liquors,  I  fee  a  Secretion  per- 
formed, by  the  Cells  being  here  and  there  dii- 
tended  with  the  white  inje6ted  Subftance,  while 
the  colouring  Powder  does  not  pafs  withit.  When 
this  fecreteci  Liquor  hardens,  it  lorms  a  Number 
of  fmall  round  or  oblong  Tubercles,  which  fc- 
veral  imagine  to  be  Peyer's  Glands  filled  with 
the  Injection  •,  and  this  Ruysch  *  feems  likewife 
to  think.  I  cannot  yet  bring  myfelf  to  that  Opi- 
nion, becaufe  Water  diftiifes  itfelf  fo  equally  every 
v/here,  and  Injedlions  which  harden,  do  frequently 
the  famie  for  a  large  Space  -,  at  leaft  thefe  make  it 
evident,  that  il  Peyer's  Glands  are  fomeiimes  in- 
jefted,  there  are  alio  Velfels  v/hich  convey  Liquors 
into  this  internal  cellular  Membrane;  which  may 
lead  us  into  a  reafonable  Account  of  the  o-reat  Dif- 
charges  of  Mucus,  after  an  Excoriation  ot  the 
Guts,  and  ol  the  hard  Tubercles  which  are  Irc- 
quently  {<ipn  within  their  mufcuiar  Membranes, 
and  of  feveral  other  Phrrnomena  of  Difeafcs. 


"  E'liilol.  J  I.  Pvtlponr.  ^.'  Spaihm. 
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In  preparing  a  Piece  of  Inteftine,  in  the  Man- 
ner mentioned,  tor  demonftrating  its  internal  cel- 
lular Tunic,  we  have  a  good  View  of  the  Tunica 
Villofa  in  its  membranous  Form ;  when  the  Cel- 
lular are  fully  diftended  with  Air,  the  villous  Mem- 
brane lofes  the  downy,  papillous,  and  mammillary 
Appearance  which  it  has  when  the  Inteftine  lies 
floating  in  Water. 

Upon  obierving  this  villous  Membrane  when  it 
is  ftretched,  and  how  thin  and  flexible  the  Cuticula 
becomes  upon  the  Lips,  with  the  Continuation  of 
the  fame  Membrane  in  the  Mouth,  Tongue, 
Fauces,  Oefophagus,  Stomach,  and  inteftinal  Ca- 
nal ;  and,  upon  comparing  the  Properties  which 
the  external  common  Covering  of  the  Body  has 
with  thofe  of  this  villous  Membrane,  they  feem 
to  be  much  of  the  fame  Kind,  if  not  the  fame 
continued  Subftance. 

The  Cuticula  is  pervious  to  Liquors  going  out 
of  the  Body,  and  to  others  coming  into  it ;  fo  is 
the  villous  Membrane  of  the  Inteftines  •,  and  both 
of  them  have  other  Paffages  through  them,  where- 
by they  allow  certain  Subftances  to  penetrate  to 
the  Nerves,  which  they  cover. 

Thus  a  Numbnefs  is  brought  on  the  Skin,  by 
immerfmg  ,any  Part  of  the  Body  in  feveral  Sorts 
of  Liquors  •,  and  Pain  is  raifed  by  Subftances 
v/hich  do  not  deftroy  the  Cuticle  :  Thus  fapid  Sub- 
ftances affed;  our  Tongue ;  and  the  different  Sen- 
fations  arife  which  we  frequently  feel  from  the  Con- 
tents of  the  Stomach  and  Inteftines. 

The  external  Epidermis,  by  being  expofed  to  a 
Variety  of  different  Forces  afting  on  it,  is  of  very 
different  Thicknefs  and  Firmnefs,  in  feveral  Parts  i 
but  it  is  naturally  fo  flexible,  as  to  allow  a  fuffi- 
cient  Impreffion  of  tangible  Subftances  on  the 
Nerves  below  it.  The  internal  Membrane  of  the 
Inteftines  is  lefs  expofed  to  a  Variety  of  fuch 
M  3  Csufes, 
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Caufes,  and  therefore  is  more  uniform,  but  can  be 
changed,  in  the  fame  Manner,  by  like  Caufes. 

And  hence  we  frequently  find  the  interior  Sur- 
face of  the  Stomach  and  Inteftines  of  a  callous 
Hardnefs,  and  almoft  infenfible  •,  while,  ufually, 
it  is  very  fenfib'e,  and  fo  flexible,  that,  being  con- 
nected to  the  loofe  cellular  Subftance,  it  hangs 
floating,  and  alTumes  any  Shape  the  contra6lile 
Fibres  of  thefe  Cells  give  it,  whether  of  large 
Rugfe  called  Valves,  or  of  fmaller  Papillae  of  dif- 
ferent Forms. 

Thin  watery  faline  Liquors  wafh  away  the  Cuti- 
cula,  and  thick  mucilaginous  Subftances,  protect  it 
againft  them,  and  the  bad  Effe6ls  of  Friftion  -, 
therefore,  wherever  the  Cuticula  is  expofed  to  fuch 
Injuries,  its  Defence  is  likewife  provided. 

Thus  the  Eye-lids  are  defended  againft  the 
Tears  j  and  their  mutual  Collifion,  by  the  feba- 
ceous  Matter,  feparated  in  their  Glands  -,  the 
Nipples,  Armpits,  Glans,  Urethra,  Perinsum, 
&c.   are  all  protected  in  the  fame  Way. 

When  their  Defence  is  wanting,  Excoriation, 
Pain,  Inflammation,  &c.  follow ;  the  internal 
Membrane  of  the  Inteftines,  being  more  expofed 
to  the  Action  of  watery  Liquors,  has  a  more 
plentiful  Supply  of  the  protefting  Liquors,  and  is, 
jn  a  found  State,  lined  with  Mucus. 

A  moderate  Degree  of  Frii^ion  makes  little  or 
no  Change  on  the  Cuticula  ;  but  a  violent  one, 
gradually  applied,  makes  the  Cuticle  become 
thicker,  ftronger,  and  firmer  •,  as  we  fee  in  the 
Soles  of  the  Feet,  and  in  the  Flands  of  labouriiig 
People.  Experience  fiiews,  that  fudden  violent 
Friction  either  rubs  the  Cuticula  imperceptibly  off, 
or  fepa.rates  it  from  the  Skin.  The  villous  IN'Icm- 
brane  of  the  Inteftines  is  not  expofed  to  fuch  Ac- 
cidents as  the  Surface  of  the  Body,  and  is  better 
defended,  by  Slime,  from  the  bad  Effeds  of  At- 
trition, 
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trltion,  while  the  Abrafion  of  this  Membrane  may- 
well  pafs  unobferved :  But  the  thickening  and 
hardening  of  the  Cuticula  by  Friflion,  may,  how- 
ever, be  feen  in  the  Inteftines,  when  any  hard  con- 
creted Subftance  is  lodged  a  confiderable  Time  in 
them  ;  for  then  the  internal  Surface  becomes  there 
thick  and  hard. 

The  Epidermis  feems  to  ferve  for  contradling 
the  Extremities  of  the  cutaneous  Veffels,  probably, 
by  forming  their  Extremities :  For  whenever  it  is 
feparated,  thefe  VelTels  throw  out  their  Liquors  in 
much  larger  Quantities  than  ordinary. 

If  thefe  Liquors  were  all  thrown  out  of  their 
Veffels,  between  the  Skin  and  Cuticula,  and  thence 
gradually  efcaped  through  the  Interfaces  of  the 
cuticular  Scales,  there  v/ould  perpetual  Blifters  be 
raifed  in  the  depending  Parts  of  the  Body,  if  not 
all  over  the  Surface  of  it  j  and  the  Liquor  in 
Blifters  would  efcape  through  thefe  Interftices. 
The  fame  Effufion  of  Liquors  is  made  into  the 
Inteftines,  on  the  Separation  of  the  villous  Coat, 
in  Difeafes  where  the  Tongue  and  Throat  fhew 
the  excoriated  State  of  the  alimentary  Canal. 

^Vhen  any  Part  of  the  Cuticula  is  feparated 
from  the  Skin,  but  ftill  is  continued  with  the  ad- 
herent Scarf-flvin,  it  becomes  thicker,  efpecially  if 
foaked  with  Liquors. 

Thus  the  Cuticle  of  Blifliers,  and  what  fepa- 
rates  from  the  Edges  of  Wounds  and  Ulcers,  is 
frequently  very  thick  :  The  fame  Thing  happens 
in  the  alimentary  Tube,  as  is  evident  in  Aphtha. 

This  Obfervation  accounts  for  the  tubular  thick 
Subftances  voided  at  the  Anus,  v^^hich  have  been 
taken  for  Pieces  of  the  Inteftines, 

The  Epidermis  is  the  mod  incorruptible,  and 
lead  fubjecl  to  Erofion,  of  any  Part  of  the  Body. 

In  Abfceffes,  the  Pus  has  little  other  Ji-ffedl  on  it 

than  to  feparate  it  from  the  Skin.,  and  to  tear  it 
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by  its  Weight,  but  not  to  difTolve  it.  In  Gan- 
grenes and  Sphaceli  it  ren:iains  nncorrupted  ;  after 
all  that  it  covers  is  converted  into  a  putrid  Mafl")  •, 
nay,  tt  can  allow  the  common  Lapis  Sapticus  to 
penetrate  through  it,  and  di.T.^lve  the  Parts  below, 
without  fuifering  a  .Solution  of  its  own  Subftance. 
This  may  be  owing  to  ics  having  no  proper  Vcflels 
or  Liquors.  The  Tunica  Villofa  erijoys  the  fame 
ikdvantages  in  both. 

Thefe  Membranes,  though  indiflblvable,  are, 
however,  feparable  from  the  Parts  they  cover  -,  the 
Confequences  of  which  are  bad  ;  therefore  they 
are  the  moil  eafily  and  quickly  regenerated  of  any 
Organs  in  the  Body  which  are  not  of  the  fame 
Structure. 

I  never  faw  the  Appendix  Vermiformis,  of  any 
of  the  human  Fcetules  which  I  have  diffecled, 
diftended  with  Meconium  ;  and  therefore  cannot 
allow  it  to  ferve  as  a  Refervoir  of  the  Faeces  du- 
ring Gellation, 

From  the  numerous  mucous  Lacunae  in  the  hu- 
man Appendix,  and  the  like  Strufture  in  the  Cjcca 
of  Brutes,  its  Ufe  appears  to  be,  to  furniih  Mu- 
cus, to  lubricate  the  internal  Surface  of  the  great 
Sac  of  the  Colon,  and  to  moiften  the  Faeces  in  it, 
that  they  may  be  more  eafily  pufhed  forward  out 
of  this  Part  of  the  Intefline,  where  there  is  the 
greateil  Difficulty  in  their  Progrefs,  and  where,  by 
ilagnating  too  long,  they  may  bring  on  troubk- 
fomc  Symptoms:  Vv'itnefs  the  Difeafe  called  Pla- 
centa Inteftinalis. 

The  proportional  lelTer  Size  of  this  little  In- 
tefline,  in  an  Adult  more  than  in  a  Foetus,  de- 
pends on  the  PrclTure  it  fuffers,  and  being  emptied 
ib  frequently  of  its  Concents  ;  whereas,  in  a  Foe- 
tus, there  is  no  Refpiration  to  fqueeze  it  •,  and  the 
Meconium  in  the  Sac  of  the  Colon  prevents  its 
being  emptied-:   So  that  the  Liquor  fcparatcd  by 

its 
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its  Glands  being  collei5led  there,  relaxes  its  Fibres, 
and  diflends  it. 

The  Negled:  of  confidering  what  the  different 
Forces  are  which  aft  upon  the  feveral  Organs  of 
the  Body,  while  in  a  Foetus  State,  and  after  Birth, 
has,  in  my  Opinion,  contributed  to  many  Difputes, 
which  might  have  been  put  an  End  to  by  account- 
ing for  the  PhjEnomena  which  were  the  Subject  of 
them  in  this  Way  of  Reafoning.  I  fhall  mention 
one  remarkable  Difference  in  the  Circulation  of 
the  Blood,  and  fome  few  Confequences  from  it. 

Though  the  Heart  and  Arteries  of  Animals  are 
able,  by  their  Aflion,  to  keep  up  a  Circulation  in 
the  larger  Veffels  ;  yet,  without  Afiiftance  from 
fome  other  Powers,  they  cannot  propel  the  Li- 
quors with  Velocity,  and  in  fuflicient  Qiiantity, 
through  the  fmall  Vefftls.  Thefe  affifting  Pow- 
ers, after  Birth,  are  the  alternate  PrefTure  of  Re- 
fpiration,  and  the  Adion  'of  the  Mufcles.  We  can 
obferve,  at  any  Time,  how  much  the  Circulation 
is  quickened  by  incre2;(ing  thefe  ;  and,  on  the  con- 
trary, how  m.uch  all  the  fecerning  Organs  are  dif- 
tendcd  and  ftretched  by  their  ajmoft  ftagnating 
Fluids,  whenever  one  of  them  (to  wit,  mufcuiar 
Motion)  is  little  exercifed. 

Thus  Creatures  turn  fat,  when  they  have  no  Ex- 
€rcife.  Hence  a  Recruit  of  all  the  neceffary  Li- 
quors in  Time  of  Sleep  -,  hence  the  ftrong  flow 
Pulfe  of  fleeping  People ,  hence  the  Defire  of 
continuing  Sleep  after  a  Perfon  has  flept  beyond 
his  ordinary  Time  •,  hence  the  fmall  Wafte  of  fuch 
Creatures  as  continue  long  in  a  dormant  Condi- 
tion without  any  Supply  of  Food ;  hence  a  dry 
parched  Mouth  in  the  Morning,  which  is  foon  re- 
lieved by  Chewing  •,  hence  Stilnefs  and  Lazinefs 
after  abfiaining  from  Exercife  too  long  ;  and  a 
great  many  other  Phaenomicna  which  will  occur  to 
any  one,  upon  the  ieall  Refiedlion. 

Since 
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Since,  then,  the  Heart  and  Arteries  of  FGetuTes 
have  httle  or  no  Afhftance  from  any  alternate 
Prefiure  in  propelling  their  Liquors,  their  fecern- 
ing  Organs  muft  alio  be  ftuffed  up,  and  diftend'^d ; 
and  therefore  of  a  hirger  proportional  Size  than 
in  the  Adult.  It  is  commonly  faid,  that  the  Thy- 
mus and  Glandul^e  Renales  lofe  more  of  their 
proportional  Size  in  the  Adult,  than  the  other  Or- 
gans. Admitting  this  as  a  Fa6t,  though,  on  com- 
paring them  with  the  Brain,  and  fome  others,  it  is 
doubtful,  it  will  not  bring  us  under  any  Necefilty 
of  fearching  out  fome  particular  Ufe  to  which 
they  ferve  in  the  Fcetus :  For  a  View  of  their  Cir- 
cumftances,  as  to  Situation  and  Prefflire,  v/ill  ac- 
count for  all  the  Differences  obfervable  in  them. 
To  underftand  this  rightly,  it  may  not  be  am.ifs 
previoully  to  confider  one  or  two  Caufes  which 
may  influence  the  Growth  of  animal  Organs. 

1.  The  Growth  of  the  Parts  of  the  Body  will 
be  greateft  where  they  are  leaft  confined,  and  leafl 
expofed  to  prefTing  Forces.  The  Brain  is  at  firft 
inclofed  in  Membranes,  and  is  prcdigioufly  large, 
in  Proportion  to  the  other  Members  •,  as  the  Bones 
of  the  Cranium  become  firm,  its  proportional  Size 
diminifhes ;  and  alter  they  are  fully  joined,  its 
proportional  Increafe  is  very  little  :  The  Tefticles, 
on  the  contrary,  are  at  firft  confined  within  the 
Abdomen,  and  fmall ;  and  afterwards,  when  they 
fall  down  into  the  Scrotum,  they  increafe  nuxh 
fafter. 

2.  The  greater  the  Force  is,  with  which  the 
Fluids  are  thrown  into  Parts,  or  the  greater  the 
Refnlance  is  to  the  Liquors,,  the  more  the  Bulk  of 
the  Part  will  be  increafed.  A  Fland  fwells  upon 
prefTmg  the  Veins  of  the  Arm  ;  a  Tumor  in  the 
Urethra,  near  the  Caput  Gallinaginis,  occ.ifioi-^s  a 
Swelling  of  the  Tefticles. 

To 
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To  apply  thefe  Principles  to  the  Thymus  and 
Glandular  Renales,  we  need  only  call  to  our  Re- 
membrance the  Situation  of  one,  in  the  double 
Mediaftinum,  between  the  Heart  and  its  larg-e 
Veflels  ;  and  the  Sternum,  with  the  Lungs  on  each 
Side  :  The  other  lies  on  the  mufcular  Appendix  of 
the  Diaphragm,  covered  before  by  the  chylopoietic 
Organs.  Neither  of  them  have  any  excretory  Ca- 
nal, except  the  lymphatic  VefTels  are  efteemed  fuch ; 
the  Veins  of  both  have  a  fliort  Courfe  j  and  that 
of  the  Glandule  Renales  is  remarkably  large. 

The  greater  Prefilire  which  the  Thymus  fuffers 
after  Birth,  from  the  increafed  Vldiion  of  the  Heart 
and  Lungs,  is  altogether  evident ;  the  immediate 
Play  of  the  Diaphragm  upon  the  other,  fhews  as 
evidently,  that  there  are  fcarce  any  glandular  Parts 
in  die  Body  ;  the  Change  upon  which,  as  to  Pref- 
fure,  is  greater,  after  Birth,  to  what  it  was  before, 
than  in  thefe  two  :  And  therefore,  by  our  firft 
Proportion,  they  fliould  fuifer  in  their  Growth 
-iipon  this  Account. 

But  to  this  is  to  be  added  the  Thinnefs  of  the 
Fluids  fent  from  them,  and  their  fliort  Courfe  in 
large  Veffels,  which  are  almoft  peculiar  to  them  ; 
by  which  thin  Vellels  muft  be  lefs  diiiended,  and, 
confequently,  their  Increafe  lefs,  by  the  fecond  Pro- 
pofition. 

Thefe  Organs  perform  the  Office  of  lymphatic 
Glands,  both  before  and  after  Birth,  and  dilute  the 
Chyle  and  thick  Blood,  which  is  foon  after  to  be 
returned  to  the  Heart. 

U:^  It  is  hoped,  that  the  nice  medical  Reader  will  indulge  our  in- 
genious Author  as  to  the  Oddity  oi  his  Expreilions  5  which, 
perhaps,  are  not  fo  anatomical  as  one  might  expeft  from  a 

Man  of  lb  great  Repute. 
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LECTURE     XI. 

Of    the    Kidneys. 


H  E  Renes,  or  Kidneys,  are  two  pretty 
^  folid  glandular  Bodies,  fituated  in  the 
pofterior  Part  of  the  Cavity  of  the 
Abdomen,  on  each  Side  of  the  lum- 
bal Vertebra,  between  the  iaft  falfe 
Ribs  and  OlTa  Ilium.  The  right  Kidney  lies  under 
the  great  Lobe  of  the  Liver,  and  is,  confequently, 
lower  than  the  left,  which  lies  under  the  Spleen. 

The  Figure  of  the  Kidneys  refem.bles  that  of  a 
large  Kidney  Bean-,  their  Circumference  being  con- 
vex on  one  Side,  and  concave  on  the  other.  The 
concave  Side  is  turned  to  the  Vertebrae,  and  the 
convex  Side  the  oppofite  Way.  Their  Length  an- 
fwers  to  the  Diftance  between  the  Iaft  falfe  Rib  and 
Os  Ilium  :  They  are  about  half  as  broad  as  long, 
and  half  as  thick  as  broad. 

In  each  Kidney  we  obferve  an  anterior  and  po- 
ilerior  Side  •,  a  fuperior  and  inferior  Extremity  ;  a 
great  and  fmall  Curvature,  and  a  Convexity  and 
Concavity. 

The  pofterior  is  broader  than  the  anterior  Side, 
and  the  fuperior  Extremity  is  a  little  broader,  and 
more  incurvated,  tiian  the  interior.  The  Depref- 
lion  in  the  fmall  Curvature  is  oblong  and  unevrn, 
refembling  a  Sinus,  furrounded  by  fcvcral  Tuber- 
cles j  and  as  it  is  turned  a  iitrlc  towards  the  ante- 
•  rior. 
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rior,  this  Side  is  fomewhat  narrower  than  the 
other. 

The  Kidneys  are  furrounded  by  a  very  loofe 
membranous  and  cellular  Covering  called  Mem- 
brana  Adipofa,  becaufe  in  fat  Perfons  the  Cells  of 
this  Subftance  are  filled  with  Fat.  This  was,  for 
a  long  Time,  taken  for  a  Duplicature  of  the  Peri- 
toneum, the  true  membranous  Lamina  of  which 
covers  only  the  anterior  Side  of  the  Kidneys  •,  and, 
confequently,  they  lie  without  the  Peritoneum, 
becaufe  the  Portion  of  that  Membrane  that  covers 
them  cannot  be  looked  upon  as  an  intire  Tunic  % 
io  that  the  only  common  Tunic  they  have  is  the 
cellular  Subftance  which  likewife  invefts  the  renal 
Arteries  and  Veins  in  Form  of  a  Vagina. 

The  proper  Tunic  or  Membrane  of  the  Kidneys 
is  compofed  of  two  Lamine,  between  which  there 
is  likewife  a  very  line  cellular  Subftance,  which 
may  be  made  fenfible  by  blowing  through  a  Pipe 
between  the  two  Laminae. 

The  external  Lamina  is  very  thin,  and  adheres 
clofely  to  the  internal  Lamina  by  means  of  the 
cellular  Subftance;,  the  internal  Lamina  penetrates 
e\^ery  where,  by  numerous  Elongations,  into  the 
Subftance  of  the  Kidney,  from  which  it  cannot  be 
feparated  without  tearing. 

The  Surface  of  the  external  Lamiiia  is  very 
fniooth,  poliflied,  and  gliftening ;  and  it  renders 
the  whole_  Surface  of  the  Kidney  very  even  and 
uniform  in  AduUs :  Li  Children  this  convex  Sur- 
face is,  in  a  manner,  divided  into  feveral  Lobes  or 
Tubercles,  almoft  as  in  Oxen  and  Calves  ;  and  in 
grown  Perfons  we  Ibmetimes  obferve  the  fame  In- 
equalities, 

Sanguiferous  Vessels  of  the  Kidneys. 
The  defcending  Aorta  and  inferior  Vena  Cava 
lie  between  the  Kidneys,  pretty  clofe  to  the  Bodies 

of 
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of  the  Vertebra,  and  to  each  other;  the  Artery 
being  on  the  left  Hand,  the  Vein  on  the  right. 
Each  of  thefe  large  Vefllls  lends  out  tranfverfly, 
towards  each  Side,  commonly  one  capital  Branch, 
which  goes  to  the  Kidney,  and  enters  the  Sinus,  or 
DepreiTion  thereof,  by  fevcral  Rami. 

Thefe  VelTels  were  by  the  Antients  termed  the 
emulgent  Arteries  and  Veins ;  but  I  think  the  Name 
of  Arteri^  Vens  Renales  is  much  more  proper. 
Sometimes  there  are  more  than  one  of  each  Kind, 
which  is  ofteneft  found  in  the  Arteries,  fometim.es 
on  one  Side  only,  and  fometimcs  in  both. 

The  Artery  and  Vein  are  not  of  an  equal  Length ; 
and  the  Difference  depends  on  the  Situation  of  the 
Aorta  and  Vena  Cava :  For  the  left  renal  Artery 
is  fhorter  than  the  right,  becaufe  the  Aorta  lies 
neareft  the  left  Kidney  ;  and  the  left  renal  Vein  is 
longer  than  the  right,  becaufe  the  Vena  Cava  lies 
fartheft  from  the  left  Kidney. 

Thefe  VelTels  are  likewife  difpofed  in  fuch  a 
Manner,  that  the  Veins  lie  more  anteriorly  than 
the  Arteries,  becaufe  the  Aorta  lies  clofe  to  the 
Spina  Dorii ;  v/hereas  the  Vena  Cava,  which  per- 
forates the  Diaphragm  at  fome  Diflance  from  the 
Vertebra,  does  not  join  them  till  alter  it  has  given 
Rami  to  the  renal  Veins. 

Each  renal  Artery  is  furrounded  by  a  nervous 
reticular  Texture,  called  Plexus  Renalis,  which 
furnifhes  a  great  Number  of  Filaments  to  the  Kid- 
neys, which  come  partly  from  the  femilunar  Gan- 
glions of  the  two  great  fymi^athetic  Nerves,  and 
partly  from  the  Plexus  hiepaticus  and  Splenicus. 
This  renal  Plexus  fends  likewife  fom.e  Filaments 
round  the  r^-nal  Veins. 

The  fanguiferous   Vcffels,    liaving  entered   the 

Kidr.eys,  are  ramified  every  Way,  and  thefe  Rami- 

tications  fend  out  other  capfilary  Rami,  wliich  go  all 

ihe  Way  to  the  Surlace,  where  tliey  appear  like  n-re- 

1  c-'ular 


Led:. XI.     Of  the  Kidneys.  175 

gular  Stars,  and  furnifh  the  proper  Membrane  of 
the  Kidneys.  Sometimes  thefe  two  Ramifications 
penetrate  to  the  Membrana  Adipofa,  and  commu- 
nicate there  with  the  Arterife  and  Vens  Adipofe. 

The  proper  Membrane,  having  furrounded  the 
Kidney  all  the  Way  to  the  Sinus,  joins  the  VefTeJs 
at  that  Place,  and  accompanies  all  their  Ramifi- 
cations, thro'  its  Subflance,  in  Form  of  a  Vagina, 
or  Capfula  ;  and  likewife  contributes,  partly,  to  the 
Formation  of  the  Pelvis  and  Infundibula. 

We  fomctimes  obferve  a  confiderable  Veflel  to 
ingrefs  or  exit  from  the  convex  Surface  of  the 
Kidney,  but  this  is  not  common  ;  and  in  that 
Cafe  there  is  a  Depreffion  by  which  the  proper 
Membrane  enters,  and  communicates  with  that 
Portion  which  goes  in  by  the  Sinus. 

The  Tunica  Adipofa,  or  common  Membrane, 
which  likewife  invefts  the  great  VeiTels  to  their 
•Entry  into  the  Kidneys,  does  not  feem  to  accom- 
pany them  any  farther ;  but  terminates  at  the  Si- 
nus, in  the  Interftices  between  the  Ramifications. 

Structure  of  tk^  Kidneys. 

We  may  diftinguifh  three  Kinds  of  Subftances 
in  the  Kidneys  :  An  exterior  Subftance,  which  is 
thick,  granulated,  and  in  a  mianner  cortical  -,  a 
middle  Subftance,  which  is  maedullary  and  radiated, 
called  Striata,  Sulcata,  or  Tubularis,  becaufe  it 
feems  to  be  formicd  of  radiated  Tubes ;  and  an  in- 
terior Subftance,  which  is  only  a  Continuation  of 
the  fecond,  and  termiinates  on  the  Infide  by  Pa- 
pills  •,  fcr  which  Reafon  I  chufe  to  name  it  Pa- 
pillaris. 

Thefe  three  Subftances  may  be  feen  diftinftly  in 
a  Kidney,  by  cutting  it  into  two  equal  Parts  thro' 
the  great  Curvature.  The  cortical  Subftance  miay 
be  obferved  round  the  whole  Circumference  ;  and 
by  the  Microfcope  v/e  perceive  it  to  be  of  a  fpongy, 

sra- 
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granulated,  and  waving  Texture  ;  all  its  Parts  ad- 
herinec  tog-ether  in  a  radiated  Manner.  Its  Colour 
is  a  bright  v/hitifh  Grey  *. 

The  other  two  Subftances,  that  is,  the  medul- 
lary or  ftriated,  and  papiHary,  are  really  but  one 
and  the  fame  Mafs,  of  a  more  reddifli  Colour, 
the  convex  Side  of  which  rifes,  at  feveral  Places, 
into  narrow  Tubercles,  lodged  in  the  fame  Num- 
ber of  Cavities  or  Depreffions  :  The  radiated  Stri^ 
are  afterwards  continued  to  the  papillary  Portion  ; 
and  the  Papillae  form,  in  fome  meafure,  fo  many 
Centers  of  thefe  Radiij  or  Rays,  oppofite  to  the 
Tubercles. 

The  medullary  Subftance  is  likewife  diflinguifhed 
from  the  cortical  by  the  arterial  and  vena!  Cur- 
vatures, which  fend  capillary  Ramifications  on  all 
Sides  •,  and  its  Colour  is  more  or  lefs  red. 

The  Papillie,  -which  are  only  a  Continuation  of 
the  medullary  Subftance,  as  has  been  faid,  are 
often  a  little  paler  than  that  Subftance.  They  are 
ten  or  twelve  in  Number,  very  diftincl  from  each 
other,  refembling  the  fame  Number  of  Cones, 
with  very  broad  Bafes,  and  obtufe  Apices +. 

At  the  Point  of  each  Papilla  we  fee,  even  with 
the  naked  Eye,  in  a  fmall  Deprcftion,  feveral  very 
fmall  Apertures,  through  which  little  Drops  may 
be  perceiv'ed  to  run,  when  tb.e  Papill.i:  aie  com- 
preffed  :  Thefe  are  little  Drops  of  Urine,  which 
being  filtred,  partly  in  the  cortical,  and  partly  in 
the  niedullary  or  tubular  Subftance,   do  afterwards 


*  Ey  fine  rinntomical  Inii-t:lion'^,  or  in  Inflammaticii?,  ve  dilcovcr 
an  Infinity  ot  liTnll  capillary  Vdll'ls,  which  run,  in  variou'^  Diix-ftions, 
birtwcen  and  round  the  diiTtront  Portions  of  t!iis  Subftai-Cw  ;  and,  by 
the'  Help  ot  a  Microi'copc,  v/c  likcwile  lee  grent  Numbers  of"  iinall  re  J 
Corpul'cies  more  or  lei's  round,  and  difpuied  alinolt  like  Bunches  c£ 
C'urianlp.  Tliei'c  Ihiall  Corpulcles  aie,  peihap.;,  only  the  Extremities 
ci  the  cut  Veflch,  filled  citlicr  \v\'h  Blood,  or  a  coloured  inje(5tion. 

t  Thefe  are  alfo  named  Tu'duII  Urinarii  Eeilini,  from,  the  Author 
vho  firll  dcl'cribcd  thcnij  but  their  Number  vaiies  greatly  in  human 
Subje^;-. 

p:-fs 
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pafs  through  the  Subftance  of  the  Papillae,  and  ard 
difcharged  by  thefe  Orifices. 

Each  Papilla  lies  in  a  kind  of  membranous  Ca- 
lix  or  Infundibulum,  which  opens  into  a  common 
Cavity  called  the  Pelvis :  This  Pelvis  is  mem- 
branous, being  of  the  fame  Strufture  with  the 
Calices,  of  which  it  is  a  Continuation;  and  its 
Cavity  in  Man  is  not  uniform,  but  diftinguifhed 
into  three  Portions,  each  of  which  contains  a  cer- 
tain Number  of  Infundibula  or  Calices,  together 
with  the  Papillae  which  lie  therein  ;  and  fometimes 
we  find  two  or  three  Papillse  in  the  fame  Infun- 
dibulum. 

At  the  Place  v/here  thefe  Infundibula  furround 
the  Bafes  of  the  Papillse,  they  fend  Produ6l;ion$ 
into  the  medullary  or  radiated  Subftance  of  the 
Kidney,  which  accompany  the  Blood- VefTels,  and 
ferve  for  Capfuls  or  Vaginse  to  all  the  vafcular 
Curvatures,  both  arterial  and  venal,  and  to  their 
different  Ramifications,  quite  through  the  cortical 
Subftance,  and  as  far  as  the  Surface  of  the  Kidney. 

After  the  Infundibula  have  contracted  into  a  co- 
nical Form  round  the  Apices  of  the  Papillre,  each 
of  them  forms  a  fmall  fhort  Tube,  which  uniting  at 
different  Diftances,  along  the  Bottom  of  the  Sinus- 
of  the  Kidney,  form  three  large  Tubes  which  egrefs 
from  the  Sinus,  in  an  oblique  Direction,  from 
above  downwards,  and  immediately  aiterwards 
unite  into  one  Trunk. 

This  Trunk  becomes  a  very  long  Canal,  called 
the  Ureter.  In  Men,  the  three  Tubes  fupply  the 
Place  of  what  is  called  the  Pelvis  in  Brutes,  and 
might  more  properly  be  called  the  Roots  or 
Branches  of  the  Ureters,  than  the  Pelvis  ',  which 
Name  would  agree  beft  to  the  Trunk,  as  being; 
larger  than  the  reft  of  the  Ureter.  The  Ureters 
are  commonly  two  in  Number,  one  for  each  Kid-^, 
'  ney ;  but  fometimes  there  are  more  than  two. 
Vql.  IJ,  N  The 
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The  Situation  of  the  Trunk,  and  of  the  Roots 
and  Branches  of  each  Ureter,  with  refpeft  to  the 
renal  Artery  and  Vein,  is  in  the  following  Manner: 
The  Artery  is  in  the  fuperior  Part  of  the  Sinus, 
and  partly  before  the  Vein  •,  the  Vein  is  about  the 
Middle,  and  between  the  Artery  and  Ureter  •,  the 
Ureter,  is  in  the  inferior  Part,  a  little  behind  the 
Vein ;  and  it  is  partly  furrounded  by  one  Branch 
of  the  Artery. 

This  Difpofition  appears  plainer  near  the  ante- 
rior than  near  the  poflerior  Side  of  the  Kidney, 
becaufe  this  laft  is  broader  than  the  former ;  and 
we  likewife  fee  there  the  three  Branches  of  the 
Ureter,  of  which  the  fuperior  is  the  longeft,  and 
the  inferior  the  Hiorteft,  becaufe  of  their  oblique 
Direftion  inferiorly. 

From  this  Defcription  we  fee,  that,  in  the  hu- 
man Kidney,  there  is  no  other  common  or  uniform 
Pelvis  but  the  Trunk  or  Head  of  the  Ureter,  and 
the  three  great  Branches.  To  have  a  true  Idea  of 
their  Difpofition,  v/e  mull  imagine,  that  the  Ureter 
enters  the  Kidney  by  the  inferior  Part  of  the  ob- 
long Sinus ;  that  it  increafes  gradually  in  Breadth 
as  it  advances,  and  is  divided  into  three  Branches, 
before  it  enters  the  Subftance  of  the  Kidney. 

One  of  thefe  Branches  may  be  confidered  as  a 
direcfl  Continuation  of  the  Ureter,  and  it  is  longer 
than  the  reft ;  being  extended  from  the  interior  ta 
the  fuperior  Part  of  the  Sinus  •,  and  it  may  be 
found  without  much  Preparation  :  The  other  two 
Branches  are  Ihorter,  and  cannot  be  well  difcovered 
without  an  artificial  Separation.  The  Angles  be- 
tween thefe  Branches  at  their  Bafes,  or  at  the  Head 
of  the  Ureter,  arc  not  pointed  as  thofe  of  other 
Ramifications,  but  formed  by  a  round  Incurvation, 
which  is  generally  furrounded  by  Fat. 

Thefe  firft  Branches  of  the  Ureters  produce 
other  fmall  Branches  at  the  Bottom  of  the  Sinus, 

which 
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which  are  difpofed  in  Pairs ;  theie  fmall  collateral 
Branches  extend  in  Breadth,  and  form  the  Infun- 
dibula  or  Calices,  in  which  the  Papilla  are  lodged; 
the  great  Circumference  of  which  produces,  in  the 
Subftance  of  the  Kidney,  the  different  Vagina  of 
the  vafcular  Curvatures,  and  of  their  Ramifica- 
tions. The  internal  Lamina  of  the  Kidney  is  con- 
tinued round  thefe  Vaginse,  and  the  external  is  ex- 
panded round  the  firii  Branches,  Trunk,  and  all 
the  reft  of  the  Ureter. 

If  the  Trunk  of  the  Ureter  be  fplit  on  that  Side 
which  is  next  the  Vertebrse,  and  this  Se6lion  be 
continued  to  the  Extremity  of  the  fuperior  Branch, 
we  may  obferve,  immediately  above  the  Trunk, 
two  Foramina  lying  near  each  other,  which  are 
the  Orifices  of  the  fmall  collateral-Branches,  and 
Tubuli  of  the  Infundibula ;  A  little  above  thefe 
Foramina  there  are  two  others  very  much  like 
them,  and  fo  on  all  the  way  to  the  Extremity  of 
the  fuperior  Branch,  which  terminates  likewife  by 
thefe  Tubuli  of  the  Infundibula  •,  and  in  each  of 
thefe  Tubuli  we  may  obferve,  at  leaft,  the  Apex  of 
one  Papilla*. 

The  Ureters  run  down  obliquely,  and  v/ith  a 
very  fmall  Degree  of  Inflexion,  from  the  Kidneys 
to  the  lateral  Parts  of  the  inner  or  anterior  Side  of 
the  Os  Sacrum^  and,  paffing  between  the  Reftum 
and  Bladder,  they  terminate  in  the  lad  of  thefe 
Vifcera  in  the  Manner  that  fhall  be  explained  here- 
after. 

They  are_  compofed  of  three  proper  Tunics : 
The  firft  of  which,  that  furrounds  the  reft,  is  of  a 
whitiih  Colour,  and  of  a  very  compad  filamentary 


*  A  Seftion  begun  on  the  convex  Surface  of  the  Kidney,  and  car- 
ried from  thence  to  the  Trunk  of  the  Ureter,  diibovers  the  Extent  of 
the  Papillae  very  plainly,  and  likewife  the  Infundibula,  their  Tubuli, 
&c.  but  it  vi'ill  be  difficult  to  give  Beginners  a  juft  Idea  of"  the  Struc- 
ture of  thefe  Parts,  without  the  other  Se&on. 

N  2  Texture, 
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Texture,  being  llretched  with  Difficulty,  and  ap- 
pearing like  a  iilamentary  Subftance  degenerated; 
the  next  Tunic  is  of  a  redditli  Colour,  ftronger 
than  the  firil,  and  formed  of  different  Strata  of 
Fibres,  which  interfecl  each  other;  the  interior 
Tunic  is  in  fome  meafure  ligamentary,  and  lined 
with  a  very  thin  Membrane  which  covers  a  very  de- 
licate reticular  Texture  of  VefTels  :  It  is  fiightly 
granulated  like  fliorn  Velvet,  and  m.oiflened  all 
over  by  a  mucilaginous  Liquor  ;  it  has  feveral 
longitudinal  Rugfe,  which  are  interfecled  by  agrtat 
Number  ot  fmall  tranfverfe  ones. 

Befides  thcfe  proper  Tunics,  the  Ureters  are  in- 
verted by  the  cellular  Subftance  of  the  Perito- 
nasum,  the  membranous  Lamina  of  which  covers 
likewife  about  two  Thirds  of  their  Circumference, 
fometimes  more,  fometimes  lefs,  but  never  fur- 
rounds  them  intirely  ;  fo  that,  when  they  are  exa- 
mined in  their  natural  Situation,  they  appear  like 
Ropes  lying  behind  the  Peritonf^um,  and  jutting 
cait,  more  or  lefs,  towards  the  Cavity  of  the  Ab- 
domen, together  with  that  Portion  of  the  Perito- 
n£Eum  which  covers  them. 

.  All  that  has  been  faid  about  the  Structure  of  the 
Ureters,  Pelvis,  Curvatures,  Striae,  FolTuL^,  and 
Apertures  at  the  Apex  of  the  Papilla?,  appears 
moft  diftinctly,,  when  thefe  Parts  are  examined  in 
clear  Water. 

Various  Conjectures  on  the  Secretion 
-^         of  7  he  Urine. 

The  Kidneys  are  the  Emunflories  of  tJie  Body  : 
There  is  no  other  Part  that  feems  to  receive  the  • 
Urine.  If  we  tie  the  emulgent  Arteries,  nothing 
is  colleded,  either  in  the  Ureters  or  Bladder. 
Some  Anatomilts,  neverthelefs,  are  of  Opinion, 
that  there  are  other  Ways.     The  Ligature  of  the 

emulgent 
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emulgent  Arteries  does  not  feem  to  them  to  be  a 
convincing  Proof;  Becaiife  then  the  Convulfions 
and  Diforders  which  arife,  fliut  the  Strainers  which 
are  open  when  all  is  calm.  Thefe  are  the  Reafons 
vvrhich  make  them  doubt  whether  there  are  no  other 
Canals  difcharged  into  the  Bladder. 

1.  Mineral  Waters  pafs  mto  the  Bladder  almoft 
at  the  very  Inftant  they  are  drank  :  The  fame 
Thing  would  happen  to  thofe  who  drink  much 
Wine,  2.  The  Water  of  dropficai  People,  con- 
tained in  the  Abdomen,  is  emptied,  by  Urine,  in 
the  fame  Manner  as  AbfceiTes  of  the  Breaft, 
3.  Clyfters  are  fometimes  voided  thro'  the  Blad- 
der,  foon  after  they  have  been  taken  in. 

Thefe  Reafons  do  not  prove  a  Du6l  different 
from  that  of  the  Kidneys,  i.  Mineral  Waters, 
the  fame  as  Wine,  do  not  immediately  iffue  out 
from  the  Ureters ;  it  requires  fome  Time  :  Be- 
caufe  they  muft  pafs  through  the  ladleal  VefTels, 
thoracic  Du6l,  fubclavian  Vein,  Vena  Cava,  right 
Ventricle  of  the  Heart,  the  Lungs,  left  Ventricle, 
Aorta,  and  the  Emulgents.  But  when  all  that 
Space  contains  Mineral  Waters,  or  Wine  ;  then  we 
may  obferve,  that  we  cannot  continue  drinking 
without  continually  making  Water  y  fmce,  in  Pro- 
portion as  the  Vvine  or  Waters  advance,  a  pro- 
portional Qiiantity  of  Urine  is  difcharged. 

2.  The  Water  of  dropficai  People  may  re-enter 
the  Veins  by  the  abforbenc  Tubes.  Does  not  the 
Water,  when  we  bathe,  enter  our  Bodies  ?  Are 
there  not  AbfceiTes  in  the  Extremities,  which  are 
fuddenly  propelled  ^  For  this  could  not  happen,  if 
there  were  no  abforbent  Tubes  inferted  in  the 
Veins  :  The  Arteries  could  not  receive  them.  For 
the  Heart,  which  there  continually  propels  the 
Blood,  oppofes   the  Entry  of  the  Fluids, 
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It  has  been  aflerted,  that  the  exterior  Side  per- 
j-nitted  the  Water  to  enter  into  the  Cavity,  and  that 
the  interior  did  not  permit  it  to  ilTue  out.  For 
this  Reafon,  there  have  been  Vefiels,  covered  over 
with  Bladder,  and  the  external  Surface  was  placed 
externally.  The  Water,  fay  they,  which,  when 
poured  upon  that  VefTel,  penetrates  the  fame, 
does  not  happen  when  the  Membrane  is  applied 
to  the  Veffel  in  fuch  a  Manner  that  the  external 
Surface  anfwered  to  the  Cavity.  But  this  Expe- 
riment has  not  been  fuccefsful  to  all  thofe  who  have 
tried  it.  Befides,  Waters  fpread  in  the  Abdomen 
are  not  emptied  that  Way :  On  the  contrary, 
dropfical  People  make  but  very  little  Water. 

3.  Clyfters  can  enter  the  ladeal  Veffels  which 
have  been  found  in  the  Colon  :  They  can  even 
pafs  into  the  fmall  Intcflines,  provided  the  Caecum 
be  not  inflated  -,  for  the  Entrance  is  not  clofely 
fhut  up  but  when  the  Csecum  is  extended.  After 
Clyfters  have  pafied  through  the  Lafteals,  they  will 
be  carried  to  the  Kidneys  in  the  common  Way  : 
It  may  even  happen,  that  they  will  not  receive  any 
great  Change.  We  fee  that  the  Chyle  has  not 
been  intirely  changed  in  five  Hours  after  a  Meal. 

Notwithftanding  all  thefe  Reafons,  there  may  be 
fome  private  Paflage  which  leads  to  the  Bladder. 

The  ingenious  Winslow  has  difcovered  a  Sac- 
cus  that  reaches  along  the  Spine,  and  term.inatcs 
under  the  Stomach.  Could  not  this  Sac  ferve  to 
carry  the  Urine  through  fome  Paflage  ^  Having 
feen  that  the  Kidneys  are  the  only  Places  where  the 
Urine  is  fecreted  ;  let  us  fee  how  it  is  filtrated. 

The  Blood  propelled  in  the  emulgcnt  Arteries 
dilates  the  Ramifications  which  are  fpread  all  over 
tiie  Subftance  of  the  Kidneys  :  Thefe  Ramifica- 
tions, dilated,  comprefs  the  Blood  which  is  con- 
tained in  them,  and  propels  it  towards  the  Tube 
which  they  fend  to  the  Papilhi: ;  but  as  thefe  Ca- 
nals 
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nals  are  narrower  than  the  Extremities  of  the  fan- 
guinary  Arteries,  they  will  not  be  able  to  receive 
the  red  Part,  nor  the  thick  Lymph  :  But,  i.  The 
aqueous  Part  will  enter  :  For  if  we  injed;  the  emul- 
gent  Arteries  with  warm  Water,  the  Water  palles 
into  the  Veins,  Lymphatics,  and  Ureters.  Mal- 
piGHi  had  no  Succefs  in  this  Experiment :  But 
the  Reafon  is,  becaufe  he  did  not  try  it  in  a  freih 
Subjeft.  The  Air  pafTes  in  the  fame  Manner  in 
thefe  Tubes,  as  Nuck  has  afferted. 

2.  The  oleaginous  Particles  attenuated,  will 
make  their  Exit  through  thefe  Tubes,  and,  con- 
fequently,  will  become  a  Fluid  of  a  yellow  Co- 
lour :  For  the  Heat,  which  attenuated  the  Oil, 
gives  it,  at  the  fame  Time,  a  yellowifh  Tinfture. 

3.  As  the  fecretory  Tubes  of  the  Kidneys  are 
larger  than  thofe  of  the  other  Strainers,  the  ter- 
reflrial  and  faline  Partilefcan  pafs  there  :  It  is  alfo 
this  which  we  fee  by  the  Sediment  found  at  the 
Bottom  of  Urinals.  By  this  it  appears,  if,  to  ex- 
plain the  Secretion  of  the  LIrine,  we  muff  have 
Recourfe  to  Ferments,  Precipitations,  or  the  Opi- 
nions of  an  infinite  Number  of  Authors,  who  ^ave 
abandoned  an  eafy  Mechanifm  for  Ideas  which  have 
no  Experiment  to  confirm  them.   - 

The  Blood  is  continually  propelled,  in  great 
Quantities,  to  the  Kidneys,  before  they  are  freed  of 
thofe  aqueous  and  oleaginous  Particles  in  the  fe- 
cretory Ducfls  :  It  is  neceffary,  therefore,  that  the 
Urine  be,  in  great  Plenty,  fecreted  in  the  Kidneys. 
The  Blood,  vv'hich  flows  to  the  inferior  Parts,  is 
deprived  of  its  aqueous  Part,  and  of  a  fubtil  Oil ; 
that  which  enters  the  cutaneous  Arteries,  leaves,  in 
the  fecretory  Dufts  of  the  Skin,  the  Matter  of  the 
Sv/eat  and  Tranfpiration.  It  follows  hence,  that, 
after  reiterated  Circulations,  there  is  lefs  Water 
carried  tov/ards  the  Kidneys  •,  and  thus  the  olea- 
ginous Particles,  which  will  be  there  depofited,  will 
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be  lefs  diluted,  and  grow  yellower  than  the  pre- 
ceding ;  fince  its  Parts  will  not  be  mixed  with  Wa- 
ter, which  clears  its  Colour,  and  makes  it  fluid. 
Befides,  the  Heat  this  Oil  has  acquired,  through  fo 
jnany  Circulations,  will  again  give  it  a  deeper  yel- 
low, and  render  the  Salts  more  acrimonious.  It 
is  for  this  Reafon,  that,  when  we  have  faded  a  long 
Time,  the  Urine  becomes  very  yellow  and  acri- 
jr.opious. 

If  the  Blood  was  propelled  impetuouHy  into  the 
renal  Dudts  by  the  Power  of  the  Heart,  or  Arteries, 
it  would  force  the  Ducts,  which  before  received 
nothing  but  an  aqueous  and  oleaginous  Matter  at- 
tenuated, and,  coi)fcquently,  wefhould  pifs  Blood; 
and  this  happens  in  the  Small  Pox,  to  thofe  whq 
have  a  Stone  in  tne  Kidney,  and  thofe  who  have 
the  renal  Dudts  very  open,  or  lax  :  But  if  it  fhould 
happen  that  the  Arteries  were  very  much  inflated 
by  the  Blood,  then  would  enfue  a  Suppreffion  of 
Urine ;  for  the  inflated  Arteries  v»'ould  comprefs 
the  fecretory  Dufts,  and  fo,  confequently,  would 
obfl:ru(5l  the  Pafil\ge  for  the  Fluid  there  filtrated. 
In  order  to  make  Urine,   there  is  a  Necefllty  for  a 
conflderable    Contraflion   ot    the   Arteries :     For 
whilfc  they  contradl,  the  Veins  and  excretory  Dufls 
can   be  .filled ;  which  is  the  Reafon  why  Opium 
flops  the  Urine  :   But  if  the  Blood,  in  fwelling  the 
Arteries,   hinders  the  Secretion  of  the  Urine,  the 
Tubes   can  there  produce  another  Flindrance,  by 
Contradling.     Hence  it  is,  that,   in   hyfl:eric  Fits, 
the   Urine  is  like  Water ;  the  Convulfions  which 
contract  the  Nerves,  contradt  likevv'ife  the  urinary 
Strainers.     The  fame  Thing  happens  in  inflam- 
matory Difcafes,  and  Supprelfions  which  arifc  from 
the  Obflirudlion  of  the  Kidneys.     Thcfe  Symptoms 
will  go  ofif  by  relaxing  or  diluting  Medicines,  or 
Bathing  •,  which  always  augment  the  Secretion  of 
the  Urine.     . 
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If  it  happens  that  Blood  flows  in  the  Kidneys 
which  is  too  thick,  or  that  many  terreftrial  Par- 
ticles are  preffed  againft  each  other  in  the  Ma- 
millse,  or  PapilJJE ;  it  appears,  that  Concretions 
may  be  formed  in  the  Tubes  which  filtrate  the 
Urine ;  it  is  fufFicient  that  there  is  a  Matter  flop- 
ped there,  that  the  oily  Subftance  may  ftick  there 
by  Strata.  For  fuppofing  grumous  Blood  or  ter- 
reftrial  Particles  in  the  Mamillas ;  the  Oil,  which 
is  vifcous,  would  obftruft  thofe  Concretions  ;  the 
enfuing  Heat  would  caufe  the  Fluid  to  evaporate; 
or  the  Pulfation  of  the  Arteries,  and  Preffure  of 
the  Mufcles  of  the  Abdomen,  would  prefs  it  our. 
Thus  the  dried  Matter  would  form  a  Mafs  of  thofe 
Bodies  it  met  with. 

This  is  what  happens  in  the  Filtration  of  the 
Urine.  In  lliort,  when  it  is  diftilled,  by  Drops, 
from  the  Mamilla^,  by  the  Preffure  of  the  Heart, 
Arteries,  Elafticity  of  the  Fibres,  Mufcles  of  the 
Abdomen,  and  Refpiration  ;  it  is  received  by  Ca- 
iices,  which  are  Branches  of  the  Extremities  of 
the  Ureters ;  and,  either  by  its  Weight,  or  the 
Urine  which  follows,  or,  laftly,  by  the  PrefTurcs 
before  mentioned  -,  it  runs  into  the  Ureters*, 

The  Blood  of  the  renal  Artery  being  lefs  fluid 
than  that  of  the  Brain,  and,  probably,  ftored  with 
more  A¥ater,  brought  by  the  ferpentine  Circles  of 
the  Arteries,  depofits  the  aqueous  Portions  into 
thofe  reflilineal  Tubes  of  the  Papillae  •,  a  great 
Part  of  which  Water  contains  Oil  and  Salts,  inter- 
mixed with  terreftrial  Particles,  or  fuch  Bodies  as 
are  fmali  enough  to  pafs  through  v/ith  if.  But 
the  fmall  Diamxeter  of  each  Uriniterous  Ducft  itfelf, 
at  its  Origin,  and  its  firm  Refinance,  feem  to  ex- 
clude the  Milk  or  Chyle,  and  the  thick  or  oleaginous 
and  lymphatic  Particles  of  the  Blood,  which  are  ca- 
pable of  hardening  by  Heat.     Hence,  therefore,  it 

*  See  Phjiical  EITays  on  the  Aniinal  Oeconomy, 
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is,  that  the  Blood  pafTes  fo  eafily  through  the  open 
Uriniferous  Tubes,  whenever  it  is  urged  with  an  in- 
creafed  Celerity ;  or  that  by  a  morbid  Relaxation 
they  tranfmit  not  only  oleaginous  Particles  of  the 
Blood,  but  even  Milk  and  nutritious  Subflances 
themfelves.  The  Urine,  by  Fire,  or  Putrefacflion, 
foon  changes  into  a  volatile  alcaline  Nature,  in- 
termixed with  a  foetid  Oil,  partly  empyreumatic, 
yellow,  and  volatile  -,  and  partly  very  tenacious  j 
to  be  feparated  only  by  the  lafi:  Degrees  of  Fire, 
under  the  Denomination  of  Phofphorus :  And, 
laftly,  it  abounds  more  with  Earth  than  any  other 
Fluid  of  the  Animal. 

But  there  is  alfo  a  confiderable  Portion  of  Sea 
Salt  refiding  in  frefh  Urine,  from  which  it  is  even 
feparable,  after  a  long  Putrefadlion,  in  the  making 
of  Phofphorus  ;  in  which  Procefs  a  very  great 
Portion  of  the  Urine  is  changed  into  a  volatile  Al- 
cali.  Nor  is  the  Urine  wholly  deftitute  of  volatile 
Acid,  or  ai:  Icaft  one  much  akin  to  it,  both  in 
that  of  Man  and  Brutes :  But  there  is  alfo  a  Sort 
of  fufible  neutro-alcalefcent  Salt  feparable  in  the 
Urine,  and  eafily  diffolvable  by  Heat.  In  Fevers, 
the  oleagfinous  and  faline  Particles  of  the  Urine 
are  greatly  augmented,  together  with  an  Acri- 
mony ;  as  we  know,  by  its  increafed  Weight,  Co- 
lour, and  Tenacity.    Haller's  Prim.  Lin.  Phyf 

GLANDULiE  Renales,  or  Capsul.^  Atra- 

BILARI^. 

Immediately  above  each  Kidney  lies  a  glandular 
Body,  called,  by  the  Antients,  Capfulai  Atrabi- 
laricE ;  by  others,  Capful^  Renales,  Renes  Suc- 
centuriati,  and  Glandule  Renales :  And  they 
might  be  properly  enough  termed  Glandulje  Supra- 
Renales*.     They  are  fituated  on  the  fuperior  Ex- 

■•*  Firll  ddciibed  by  EusT.-^CHiU?,  in  Lib.  dcRcniliu?. 
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tremity  of  each  Kidney  a  little  obliquely,  that  is, 
more  towards  the  interior  Margin  and  Sinus  of  the 
Kidney  than  towards  the  external  convex  Margin. 

Each  Gland  is  an  oblong  Body  with  three  Sides, 
three  Margins  or  Edges,  and  two  Points,  like  an 
irregular  Crefcent  with  its  great  or  convex  Edge 
fharp,  and  the  fmall  concave  Edge  broad.  Its 
Length  is  about  two  Thirds  of  the  greateH:  Breadth 
of  the  Kidney,  and  the  Breadth  of  its  middle  Por- 
tion is  about  one  Third  of  its  Extent  between  the 
two  Extremities,  fometimes  more,  fometimes  lefs. 
Its  Colour  is  a  dark  Yellow. 

It  has  an  anterior,  a  poilerlor,  and  an  inferior 
Side,  which  laft  may  be  termed  the  Bafis  •,  and  it 
has  one  fuperior  and  two  inferior  Edges,  one  of 
which  is  anterior,  the  other  pofterior.  The  fupe- 
rior Edge  may  be  called  Crifta,  and  the  two  in- 
ferior Edges,  Labia.  One  of  its  Extremities  is 
internal,  or  turned  towards  the  Sinus  of  the  Kid- 
ney •,  the  other  is  external,  or  turned  towards  the 
gibbous  Part  of  the  Kidney.  The  Figure  of  this 
glandular  Body  may  likewife  be  compared  to  that 
of  a  lingle  Cock's  Comb. 

Stru(5ture  of  the  Renal- Glands. 

The  Surface  of  thefe  Glands  is  uneven :  The 
anterior  Surface  is  the  broadeft,  and  the  inferior 
Side,  or  Bafis,  the  narroweft.  Along  the  Middle 
of  the  anterior  Side,  a  Ridge  runs  from  the  Edge 
of  the  interior  Extremity,  a  little  above  the  Bafis, 
to  the  Point  of  the  other  Extremity,  and  divides 
this  Side  into  two  equal  Parts,  like  the  middle  Rib 
of  the  Leaf  of  a  Tree ;  and  on  the  inferior  Side, 
under  the  Bafis,  there  is  a  kind  of  Raphe,  or 
Suture. 

The  fanguiferous  VefTels  of  thefe  Glands  come 

from  the  Arteris,  Venfe  Renales,    Diaphragma- 

tics,  and  likewife  from  the  Aorta,  Vena  Cava, 

5  Arteria 
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Arteria  Casliaca,  &"c.  Thefe  Vcflels  are  termed 
the  capfular  Arteries  and  Veins  ;  and,  as  they  enter 
the  Glands,  they  feem  to  be  invefted  by  a  Vagina. 
They  are  not  always  derived  from  the  fame 
Sources,  nor  is  their  Number  the  fame  in  all  Sub- 
jedls ;  and  there  is  commonly  a  pretty  large  Vein, 
which  runs  along  the  Ridge.  The  Nerves,  on 
each  Side,  are  furnifhed  by  the  adjacent  femilunar 
Ganglion,  and  the  renal  Plexus  which  depends 
on  it. 

In  the  Infide  of  thefe  Capful^  there  is  a  narrow 
triangular  Cavity,  the  Surface  of  which  is  full  of 
fhort  ftrong  Villi,  of  a  yellowifh  Colour ;  but  in 
Children  it  is  reddilh,  and  of  a  dark  brov/n  in 
aged  People.  The  Sides  of  this  Cavity  are  con- 
ne6led  by  a  great  Number  of  Filaments ;  and  they 
appear  to  be  wholly  glandular,  that  is,  to  be  filled 
with  very  fine  fmall  folliculous  Corpufcles.  Along 
the  Top  of  the  Gland  thefe  Sides  touch  each  other 
immediately. 

On  opening  this  Cavity,  we  find  a  granulated  or 
follicular  Subftance,  which  almofi:  intirely  fills  it ; 
and  the  fanguiferous  Veffels  are  diltributed  on  this, 
as  well  as  en  the  Sides  of  the  Cavity.  If  the 
Se6lion  be  begun  at  the  great  Extremity  of  the 
Capfula,  and  continued  through  the  fuperior  Mar- 
gin ;  and  if  the  lateral  Portions  be  atterwards  fe- 
parated,  the  glandular  Body  appears  like  a  kind 
of  Crifta,  raifed  from  the  Middle  of  the  Bottom 
of  the  Cavity. 

This  glandular  Body,  or  Nucleus,  adheres  more 
clofely  to  the  Bottom  or  Bafis  of  the  Cavity,  than 
to  the  two  Sides,  efpecially  near  the  great  Extre- 
mity; but  yet  it  may  be  feparated,  both  from  the 
Bafis  and  Sides,  being  connected  to  them  by  a  great 
Number  of  fmall  Filaments,  It  adheies  leait  to 
the  Bafis,  near  the  fmall  Extremity. 

The 
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The  capfular  Vein,  which  ufually  comes  from 
the  Vena  RenaUs,  is  much  larger  than  the  Ar- 
teries ;  and  it  communicates  with  the  Infide  of  the 
Capfula  much  in  the  fame  Manner  as  the  Vena 
Splenica  with  the  Cells  of  the  Spleen  :  For  it  may- 
be inflated  by  blowing  into  any  Part  of  the  cap- 
fular Cavity  •,  and  the  Air  likewife  palfes  into  the 
Vena  Renalis,  &c. 

This  Cavity  contains  an  uncluous  vifcid  Liquor 
of  a  yellowiili  red  Colour,  which  with  Age  changes 
gradually  into  a  yellowifh  Purple,  a  dark,  or  a 
black  Yellow  ;  and  fometimes  it  is  perfeftly  black  : 
But,  even  then,  if  it  be  fpread  thin  on  a  large  Sur- 
face, it  appears  yellow.  It  has  fometimes  been 
found  not  only  reddilh,  but  mixed  with  real 
Blood. 

The  Ufes  of  thefe  renal  Glands  have  not,  as 
yet,  been  difcovered  :  And  all  that  we  know  about 
the  Liquor  contained  in  them  is,  that  it  refembles 
the  Bile.  They  are  very  large  in  a  FcEtus,  and 
diminifh  in  Adults.  Thefe  two  Phsenomena  de- 
ferve  our  Attention  to  inquire  about  them. 

They  lie  fometimes  direftly  on  the  Top  of  the 
Kidneys  -,  but  I  never  found  them  on  the  gibbous 
Part.  The  Gland  on  the  right  Side  is  partly  con- 
ne6led  to  the  Diaphragm  under  and  very  near  the 
Adheiion  of  the  great  Lobe  of  the  Liver  to  that 
Mufcle ;  that  on  the  left  Side  adheres  to  the  Dia- 
phragm below  the  Spleen ;  and  both  thefe  Con- 
nexions are  confined  to  the  contiguous  Portions  of 
the  inferior  Mufcle  of  the  Diaphragm.  They  are 
involved,  together  with  the  Kidneys,  in  the  Mem- 
brana  Adipofa,  a  very  thin  Portion  of  which  in-' 
fmuates  itfelf  betv/een  the  Kidneys  and  Glands, 
and  alfo  between  them  and  the  Diaphragm  -,  fo 
that  they  adhere  to  both  by  the  Intervention  of  the 
cellular  Subftance,  v/hich  in  fome  Subjects  contains 
a  Stratum  of  Fat. 

The 
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The  venal  Ridge,  already  mentioned,  finks  fo 
deep  into  the  anterior  Side,  in  fome  Subjefts,  that 
the  fuperior  Part  of  this  Side  appears  to  be  fepa- 
rated  from  the  inferior  :  But  this  is  feen  moft  dif- 
tindly  when  the  Capfula  is  examined  in  clear 
Water. 

When  the  capful ar  Vein  is  opened  lengthways 
with  the  Point  of  a  Lancet,  we  difcover  in  it  a 
great  many  fmall  Apertures,  many  of  which  are 
only  the  Orifices  of  the  Rami  of  the  Vein  ;  others 
are  fimple  Apertures ;  and  it  is,  perhaps,  through 
thefe  that  the  Air  palTes  into  the  Gland,  as  already 
mentioned. 

On  the  external  Surface  of  thefe  Capful^e  wc 
obferve  a  very  thin  diflinft  Membrane,  feparate 
from  the  cellular  Subftance  which  furrounds  them. 
Sometimes  this  Membrane  is  raifed  by  an  uneven 
Stratum  of  Fat,  which  makes  it  appear  granu- 
lated ;  and,  for  the  fame  Reafon,  the  Capful^  are 
of  a  pale  Colour,  like  a  Corpus  Adipofum. 

The  Liquor  contained  in  them  appears  fome- 
times  in  a  Foetus,  and  young  Children,  of  a  bluifh 
Colour  inclined  to  red. 

To  be  able  to  difcover  the  Ufes  of  thefe  Cap- 
fute,  we  mufb  not  only  attend  to  the  two  Circum- 
llances  already  mentioned,  but  alfo  to  their  ex- 
ternal Conformation,  which  is  commonly  more 
regular  in  a  Foetus  and  Children,  than  in  Adults 
and  old  People.  We  muft  likewife  confider  the 
Confiftence  and  Solidity  of  their  Subftance,  which 
is  greater  before  Birth,  and  in  Childhood,  than  in 
an  advanced  or  old  Age  ;  in  which  they  are  often 
very  flaccid,  and  very  much  decayed  :  And  this 
perhaps  may  be  the  Reafon  why  the  Figures  given 
of  thefe  Glands  taken  out  of  their  Membrana  Adi- 
pofa,  are  fo  very  irregular. 

Va- 


Led.  XI.     Of  the  Kidneys.  I91 

Various  Conjectures  concerning  the 
Uses  of  the  Capsule  Atrabilari^, 
OR  Renal  Glands. 

The  Ufes  of  the  Capful^  Atrabilaris  are,  as  yet, 
unknown:  Their  Strudliire  affords  us  no  Know- 
ledo-e  of  them.  Malpighi  afferts,  that  if  we  cut 
them  lengthways,  they  appear  to  be  compofed  of 
long  Tubes  -,  thefe  Tubes  arife  from  the  Circum- 
ference, and  take  their  Origin  from  certain  Folli- 
CLiles  which  fullain  the  Veffels  and  Nerves  which 
there  form  a  Rete :  They  advance  towards  the 
Middle,  and  meet  in  a  Sinus  covered  by  a  Mem- 
brane which  has  many  Apertures ;  from  this  Sinus 
there  are  Canals  v/hich  are  difcharged  into  the 
Veins.  Vanden  Euryce  has  obferved  lymphatic 
Veffels  which  enter  there,  and  others  which  egrefs, 
in  order  to  go  to  the  Refervoir  of  the  Chyle. 
RiOLAN  believed,  that  the  Capful^  had  no  other 
Ufe  than  to  ftrengthen  the  Plexus  Reticularis 
formed  by  the  coftal  and  ftomachic  Nerve.  High- 
more  will  have  them  to  be  of  no  Ufe  but  in  a 
Foetus.  Veslingius,  with  the  Antients,  thought 
that  they  were  the  Source  of  the  Succus  Atrabi- 
larius,  which,  according  to  his  Opinion,  feparates 
the  Serum  from  the  Blood.  According  to  Syl- 
vius's  and  Kerker-INg's  Opinion,  this  Juice 
caufes  an  Effervefcence  in  the  Blood  of  the  Heart, 
Petrucci  was  of  Opinion,  that  it  ftimulates  the 
Bladder,  and.,  by  this  means,  caufes  the  Secretion 
of  the  Urine.  Thomas  Bartholine  affirms, 
that  their  Ufe  is  to  colour  the  Urine. 

MoLiNET  advanced  an  Opinion  which  appears, 
at  firft,  more  probable  than  all  we  have  already 
mentioned.  He  believes,  that  the  Fcetus  makes 
little  or  no  Vv  ater  :  It  is  not  neceffaiy,  according 
to  his  Opinion  j  fince  the  Blood  of  the  Mother  is 

de- 
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depurated.  But,  in  order  that  no  Secretion  can 
be  made  in  the  Kidneys,  the  Courfe  of  the  Blood 
muft  have  been  difturbed,  and  a  Receptacle  muft 
have  been  given  it,  before  it  arrived  at  the  Kidney 
the  Capfulae  from  that  Receptacle  :  Therefore  it 
is  that  they  are  as  big  as  the  Kidneys  in  a  Foetus. 
This  Opinion  has  its  Difficulties,  i.  It  is  cer- 
tain, that  the  Capfulae  Atrabilari?E  muft  not  be 
looked  upon  as  a  fimple  Receptacle  :  There  had 
been  no  Occafion  for  their  wonderful  Structure  on 
this  Account.  2.  It  is  certain,  that  there  is  fome 
Secretion  performed  in  them.  We  found  a  Fluid 
of  a  yellowifh  Colour,  which  returns  into  the  Veins. 
Befides,  had  not  this  Fluid  been  found,  its  Struc- 
ture, refembling  that  of  a  Vifcera  deftined  for  Se- 
cretion, would  induce  us  to  judge  that  there  is 
fome  Matter  there  fecreted.  3.  This  Opinion 
fuppofes  that  the  Foetus  makes  no  Water  :  But 
this  cannot  be  affirmed,  till  after  Bidloo's  Opinion 
has  been  difproved.  Hornius  and  Graef  have 
made  the  fame  Obfervation.  4.  We  cannot  con- 
ceive how  much  fmall  Arteries  could  intercept  fo 
great  a  Quantity  of  Blood.  Bergerus  makes 
this  Objeftion.  As  for  the  other  Proof  which  he 
brings  againft  Molinet,  concerning  the  Defect  of 
the  Anaftamofes  betwixt  the  Velfels  of  the  Mo- 
ther and  the  Fcetus,  we  Ihall  fpeak  of  them  here- 
after. 

The  Lymphatics  which  enter  and  pafs  through 
the  CapfulcE  gave  Rife  to  Opinions  of  their  ferving 
as  fecretory  Du6bs  to  the  Lymph :  In  all  this 
there  is  nothing,  as  yet,  demonftrated.  In  order 
to  find  out  the  Ufe  of  the  Capful^,  it  muft  be 
looked  after  in  a  Fcecus :  They  are  very  large,  as 
the  other  Organs  which  have  no  Ufe  in  Adults. 
All  the  Opinions,  contrary  to  this,  will  be  doubt- 


*  This  Author  was  thought  to  have  found  out  the  Tunica  AUan- 
toides  in  the  luinian  Foetus. 

ful. 
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fal.  We  may,  by  that,  judge  of  Boerhaave's 
Opinion,  who  believes,  that  thefc  glandular  Bo- 
dies are  formed  to  return  the  Blood  (which  comes 
from  the  Kidneys)  the  Lymph  which  it  has  loft. 

Dr.  LiEUTAUD  is  of  Opinion,  that  the  renal 
Glands  fecrete  a  certain  acrimonious  Blood,  which, 
when  diffufed  into  the  Vena  Cava,  may  ftimulate 
and  acceletate  the  Circulation,  as  we  know  the 
Blood  moves  but  very  ilowly  in  that  Vein.  See 
Eflay  Anatomique,  Art.  xvii.  p.  326. 

■  Observations  of  Lusus  Natitr^. 

Tn  the  Kidneys  we  often  meet  with  Concretions 
of  terreftrial  Particles,  fometimes  petrified  to  a 
large  Bulk,  and  at  other  Times  fo  as  not  to  be  able 
to  pafs  along  the  Ureters ;  which  has  occalioned 
fomc  Praditioners  to  perform  Nephrotomy,  as 
they  fay. 

Thefe  Organs  vary  prodigioufly,  v/ith  refpecfl  to 
their  Magnitude:  Sometimes  they  both  conned:; 
as  we  read  in  Thomas  Bartholine's  Anatomical 
Hiftory,  Cent.  II.  concerning  thofe  of  a  Woman ; 
likewife  in  Caspar  Bauhine's  Anatomical  The- 
atre, who  found  the  left  Kidney  in  the  Pelvis  of  a 
Boy,  of  four  ^Days  old,  lying  immediately  below 
the  left  hypogaftric  Artery. 

Caspar  Bauhine  makes  mention  of  a  young 
Girl,  born  of  nephritic  Parents,  vv^ho,  labouring 
long  under  a  SupprefTion  of  Urine,  a  Swelling 
arofe,  about  the  Loins,  which,  having  long  waited 
for  Suppuration  to  no  Purpofe,  and  finding  only 
an  Induration  on  the  Part-,  a  Surgeon  boldly 
cut  through  the  fame,  and  drew  out  two  Stones ; 
after  which,  her  Water  came  right,  as  formerly, 
the  Wound  being  healed  up.  This  Hiftory,  fays 
he,  I  had  from  my  MafterGuLiELMUS  Capellus, 
when  I  was  at  Paris.  Unde  liquet  (ihquit  ille) 
veram  effe,  Hipp.    Sententiam  qus  habetur.  Lib. 

Vol.  IL  O  de 
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de  Morb.  intern,  calculos  nimirum,  a  lateribus  cx- 
trahi  pofTe. 

But  I  believe  few  Surgeons  in  our  Days  would 
attempt  fuch  an  Operation. 

We  iikewife  meet  with  Kidneys  full  of  purulent 
Matter.  An  Inftance  of  this  I  met  with  Ibmc 
Time  ago,  in  differing  a  Man  who  died  of  an 
acute  Difeafe,  after  fomc  Difcafes,  called  Tabes 
Renalis,  or  Confumption  ot  the  Kidneys ;  they 
have  been  found  intirely  confumed,  fo  as  to  be  no 
more  than  a  Capfula. 

In  Haller's  Difputation.  Anatomicar.  Seleft. 
Vol.  III.  we  read,  and  fee  the  Reprefentation  of 
th€  Ureters  dilated  to  above  an  Inch  Diameter 
near  the  renal  Pelvis,  and  coming  lefs  gradually 
towards  the  urinal  Bladder. 

Bartholine  relates  to  have  found  the  Ureters 
dilated  to  the  Largenefs  of  an  Inteftine. 

The  celebrated  Malpighi,  firfl  Phyfician  to 
Pope  Innocent  xii.  who  died  of  an  Apoplexy 
November  29,  1694.  On  opening  his  Body,  his 
right  Kidney  was  found  half  as  big  as  the  left  -, 
and  the  Pelvis  of  the  fame  Kidney  three  Time^ 
larger  than  it  commonly  is  -,  which  facilitated  his 
voiding  many  fmall  Stones,  which  he  was  afflided 
with  in  his  Life-time. 

On  opening  the  Body  of  Mr.  Colbert,  Mi- 
nlfter  of  State  to  Lewis  xiv.  King  of  France, 
many  Stones  were  found  in  the  Ureters. 

Stephen  Blanchard,  in  his  XLVth  Obferva- 
tion,  fays,  that  he  found,  in  a  Woman,  both  the 
Kidneys  fo  hard  and  folid,  as  to  refemble  Alabafter. 
The  fame  Autlior  mentions  to  have  found  the  Kid- 
neys and  renal  Pelvis  full  of  purulent  Matter,  in 
fome  Bodies,  in  others  full  of  Stones  ;  and  one, 
in  particular,  which  weighed  two  Ounces.  Vid. 
Cent.  I.  Obf  lxxix. 
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A  Diabetes,   from   an  ill  Difpofition  of  the 
Kidneys. 

A  Man,  in  the  Flower  of  his  Age,  being  a  long 
Time  afflicted  with  excruciating  nephritic  Pains, 
at  laft  his  Kidneys  ulcerated,  and  brought  upon 
him  a  Diabetes.  He  made  no  Difficulty  in 
drinking  Half  a  Hogiliead  of  Ale  in  a  Week. 
After  the  Death  of  this  Patient,  his  Relations 
gave  me  an  Opportunity  of  opening  the  Body  j 
in  which  I  found  the  Vifcera  very  well  difpofed, 
except  the  Kidneys  and  Ureters :  For  both  the 
Kidneys  were  partly  confumed,  efpecially  the  right, 
the  Subftance  of  which  was  plainly  difiblved,  and 
intirely  confumed,  leaving  only  its  Membranes 
greatly  incraffated  and  contra6ted  to  the  Capacity 
of  the  Pelvis :  The  Ureters  were  alfo  very  much 
dillortedj  and  in  many  Places  dilated,  or  expanded, 
more  than  in  others.     Ruysch's  Chirurg.  Obf, 

XIII, 

A  fatal  Ischuria,  from  Stones  lodged  in  the 

Ur  eter. 

How  deplorable  a  Malady  of  the  Stone  in 
the  Bladder  is,  is  fufficiently  known  ;  but  much 
more  cruel  is  that  in  the  Kidneys,  when  it  is  of 
fuch  a  Magnitude  as  not  poffible  to  pafs  through 
the  Ureter  :  Becaufe,  in  this  laft  Cafe,  the  Patient 
can  receive  no  Relief,  either  from  the  Skill  of  the 
Phyfician,  or  Hand  of  a  Surgeon.  Of  this  we 
had  an  Inftance  of  a  certain  Surgeon  at  Amfter- 
dam,  in  the  Year  1682,  who,  being  for  a  long 
Time  afflifted  with  nephritic  Complaints,  dif- 
charged  many  fmall  Stones  •,  but,  at  length,  fell 
into  a  fpurious  Ifchuria,  from  which  he  was  once 
relieved  by  the  Ufe  of  a  Semicupium;  but  being 
afterwards  feized  with  moft  intenfe  Pains  of  the 
O  2  Ab- 
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Abdomen  and  Legs,  and  vomiting  black-coloured 
Matter,  at  lafl  expired. 

On  opening  the  Body,  I  found  two  Stones  in  the 
right  Kidney,  and  one  in  the  left  Ureter  j  which 
laft  was  of  the  Bignefs  and  Figure  of  an  Olive, 
having  its  Surface  incompaffed  with  fmall  Calculi 
or  Particles  of  Grave],  which  intirely  intercepted 
the  PafTage  of  the  Urine  into  the  Bladder. 

The  fuperior  Part  of  the  Ureter  above  the 
Stone  was  very  much  dilated,  by  the  frequent 
Paffage  of  Calculi  that  Way  •,  but  below,  the  Ure- 
ter was  of  its  natural  Capacity,  but  more  red  than 
it  ought  to  be,  having  fuffered  an  Inflammation. 
The  Kidney  of  the  fame  Ureter  was  alfo  of  a  mon- 
llrous  Bulk,  and  appeared  filled ;  as  did  alfo  the 
greateft  Part  of  the  Ureter,  with  an  aqueous  Hu- 
mour, the  Motion  of  which  the  Patient  frequently 
felt,  as  he  told  us,  upon  moving  his  Body.  Idem, 
Obf.  XV. 

The  Variations  af  Nature,  which  we  meet  with  in 
Dilleftion,  happens  no-where  more  frequently  than 
in  the  Veflels  of  the  Kidneys.  With  refpect  to  the 
renal  Arteries,  v/hich  are  called  Emulgents,  they 
are  fometimes  found  double,  or  triple,  at  their  Ori- 
gin from  the  Aorta;  from  whence,  however,  they 
generally  arife  fingle  :  But  before  thefe  renal  Ar- 
teries enter  the  Kidneys,  they  are  varioully  rami- 
fied ;  being  fplit  into  two,  three,  or  more  Branches. 
With  refped:  to  the  Ureters  and  Pelvis,  though  we 
generally  obferve,  that  each  Kidney  is  furniflied 
with  only  one ;  yet  I  have  fometimes  found  the 
Pelvis  and  Ureter  divided  into  two,  or  even  three. 
This  Pelvis  I  have  frequently  obferved  lb  much 
dilated  by  Stones  and  Obftrudions,  that  they  have 
been  capacious  enough  to  receive  the  Kidney  itfelf. 
Although,  likewifc,  the  Ureters  are  generally  fingle ; 
yet,  on  the  contrary,   I  publiekly  demonftrated  in 
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a  Body,  a  left  Kidney  furnifhed  with  two  Ureters, 
one  of  which  arofe  from  the  ftiperior  Part,  and 
the  other  from  the  inferior  Part  of  the  Kidney : 
And  by  freeing  thefe  Ureters  from  their  Integu- 
ments, I  found  both  of  them  united  into  one  be-> 
fore  their  Infertion  into  the  Bladder  ;  and  likewife 
the  fame  Thing  has  been  obferved  by  Riolan. 
Idem,  Obf.  lxxix. 

An  extraordinary  Expanfion  of  the  Kidneys  and 
Ureters  of  Slieep. 

That  the  urinary  Bladder  fhould,  by  the  conti- 
nual Afflux  of  that  excrementitious  Humour,  be 
fometimes  diftended  to  an  immenfe  Bulk,  is  not 
at  all  furprifing,  fmce  its  membranous  Subftance, 
continually  receiving  the  Urine  which  is  there  ac- 
cumulated, may  by  that  means  be  very  much  ex- 
tended. But  that  the  Kidneys  themfelves  fhould 
be  diflended  into  fuch  an  immenfe  Bignefs  from  the 
Obflruclion  of  the  Urine  from  them,  fo  as  to  make 
them  refemble  urinary  Bladders,  furpaffes  all  Ex- 
peftation,  and  muft  excite  the  Admiration  of  every, 
one.  Mr.  Vogelesang,  an  ingenious  Surgeon 
and  Anatomift,  brought  me  two  Sheeps  Kidneys 
to  be  dilTected,  which  were  fo  much  diftended,  and 
filled  with  an  aqueous  Humour,  that  each  of  them 
contained  near  two  Pints.  The  Ureters  were  much 
infledled,  and  of  fo  large  a  Capacity,  that  they 
would  have  readily  admitted  the  Root  of  a  very 
large  Parfnep. 

The  external  Surface  of  each  diftended  Kidney 
had  not  loft  its  natural  glandular  Subftance  ;  but 
the  intermediate  Space  was  compofed  of  a  Mem- 
brane. Internally  the  Tabuli  of  the  Pelvis  re- 
fembled  large  Cells,  of  fo  great  a  Capacity  as  to 
admit  a  Walnut  covered  with  its  green  Shell.  I 
could  eafily  prefs  the  Urine,  contained  in  the 
Bladder,  rtowards  the  Ureters  and  Kidneys ;  but 
O  3  then. 


198  of  the  Kidneys.     Lec^.xi. 

then,  to  prefs  the  Urine  back  again  from  the  Kid- 
neys towards  the  Bladder,  required  a  confiderable 
Force  •,  and  I  found  it  pafs,  in  a  very  fmall  Quan- 
tity, through  a  little  Aperture  in  the  Middle  of  a 
membranous  Clofure  which  lay  between  the  Blad- 
der and  Ureters.  In  fliort,  the  forementioned 
Aperture  was  of  fuch  a  Nature,  that  it  freely  ad- 
mitted the  Urine  to  pafs  from  the  Bladder  towards 
the  Kidneys  •,  but,  on  the  contrary,  it  was  almoft 
in  vain  to  attempt  a  pre.Ture  of  the  Urine  from  the 
Kidneys  towards  the  Bladder  :  V.'hence,  no  doubt, 
proceeded  a  Regurgitation  of  the  Urine  -,  and  this, 
in  Procefs  of  Time,  produced  fuch  a  wonderful 
Expanfion  of  the  Kidneys  and  Ureters. 

Diseases  of   the   Kidneys. 

An  Inflammation  of  the  Kidneys  may  be  known 
from  the  burning,  pungent,  and  intenfe  Pain  of 
the  Part  where  the  Kidneys  are  fituated  -,  from  the 
acute  continual  Fever,  and  the  fmall  Quantity  of 
Urine,  which  is  very  red,  and  deep-coloured  •,  or, 
in  the  Height  of  the  Diforder,  aqueous  ;  a  Stupor 
of  the  Leg ;  a  Pain  of  the  Groin,  Tefticles,  Ileum, 
and  vomiting  of  Bile,  with  continual  Eruclations» 

Such  Diforders  may  be  produced  by  the  ge- 
neral Caufes  of  inflammatory  Applications  to  the 
Kidneys.  For,  i.  Whatever  hinders  the  Extre- 
mities of  the  Arteries  from  tranfmitting  their  Flu- 
ids ;  a  Wound,  for  inftance,  a  Contulion,  an  Ab- 
fcefs,  a  Tumor,  a  long  continued  Defluxion,  a 
ftrong  Effort  of  the  Body,  or  a  fmall  Stone. 
2 .  Whatever  hinders  the  Conveyance  of  the  Urine 
into  the  Pelvis,  Ureters,  and  Bladder,  fuch  as 
Caufes  fimilar  to  thofe  already  enumerated,  applied 
to  thefe  Parts.  3.  Such  Caufes  as  forcibly  drive 
the  thicker  Parts  of  the  Blood  into  the  urinary 
Du6ls.  Violent  Running,  for  inftance,  hard 
Riding,  cxceflive  Heat,  an  Eflbrt  of  the  Body,  a 

Pie- 
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Plethora,  acrid  Diuretics,  and  Poifons.  And, 
4.  A  long-continued  fpafmodic  Contraction  of  all 
thofe  VeflHs. 

When  thefe  Vefiels  are  feized  with  a  violent  In- 
flammation, they  are  often  fo  conftridted,  that  no 
Urine  can  be  difcharged ;  or  if  a  fmall  Qiiantity 
be  evacuated,  it  is  pellucid,  thin,  and  aqueous, 
which  is  a  very  bad  Symptom  -,  and  the  Nerves 
cohering  to  thefe  Veffels,  and  lying  contiguous, 
being  often  irritated.  Pains  and  Convulfions  are 
produced  in  the  Stomach,  Mefentery,  Inteftines, 
and  Ureters,  Hence  arife  Eructations,  Naufeas, 
Vomitings,  Fluxes,  Iliac  PaiTions,  Retention  of 
Urine,  Stupor  and  Immobility  of  the  Legs,  and 
a  preternatural  Heat  of  the  Loins. 

If  the  Caufes  of  the  Nephritis  are  fo  flrong  and 
pov/erful,  that  the  Diforder  can  neither  be  removed 
by  Refolution,  nor  any  other  Method,  but  is  pro- 
tradled  beyond  the  ftventh  Day,  and  an  Abfcefs  is 
to  be  dreaded,  the  Formation  of  which  may  be 
known  from  a  Remiffion  of  the  Pain,  which  is 
fucceeded  by  a  Pulfation,  a  frequently  returning 
Horror,  a  Weight  and  Stupor  of  the  Part.  That 
an  Abfcefs  is  already  formed,  is  obvious,  from  the 
former  Signs  having  proceeded  from  the  Pulfation, 
Heat,  and  Tenfion,  in  the  Part  •,  and  from  the 
purulent,  foetid,  and  apparently  faline  and  putri- 
fied  Urine.  As  foon  as  we  are  certain  that  the 
Abfcefs  is  formed,  we  are  firft  to  ufe  powerfully 
maturating  and  emollient  Medicines  ;  then,  when 
the  Urine  appears  purulent,  we  muft  exhibit  Diu- 
retics ;  but  if  a  fmall  Quantity  of  the  inflam- 
matory Matter  remains  coagulated  in  the  minute 
FoUiculi  of  the  Urine,  it  forms  a  kind  of  Bafis, 
to  which  the  fabulous  Matter  of  the  Urine  gradu- 
ally adhering,  forms  a  Stone  in  the  Kidneys,  which 
is,  by  Degrees,  augmented. 
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A  Nephritis,  alfo,  fometimes  degenerates  into  a 
Gangrene,  as  is  obvious,- from  the  Violence  of  the 
Cauie  and  Symptoms ;  the  Want  of  ReHef  by 
Remedies,  and  the  fudden  Remifion  of  the  Pain, 
without  any  apparent. Gaufe,  accompanied  with  a 
cold  Sweat,  a  weak  and  intermitting  Pulfe,  a  Hic- 
cough, and  either  no  Difcharge  of  Urine  at  all,  or 
an  Evacuation  of  fuch  as  is  livid,  black,  full  of  foe- 
tid Filaments,  and  rendered  unfeemly  by  brown  or 
black  Caruncles,  and  a  fudden  and  con fiderable 
Lofs  of  Strength  :  In  this  Cafe,  no  Medicines  are 
of  any  Service,  either  for  the  Relief  or  Recovery 
of  the  Patient. 

.  From  what  has  been  faid,  it  is  obvious  that 
there  are  almofl  an  infinite  Number  of  Species  of 
a  Nephritis ;  that  their  different  Caufes  are  as  nu- 
merous ',  that  one  of  thefe  Caufes  is  the  Stone  j 
and  that,  at  the  fame  Time,  all  thefe  different 
Species  are  to  be  cured  almoft  in  the  fame  Manner. 
Hence  we  underffand  the  Crifis  of  a  Nephritis, 
and  why  this  Diforder  fo  often  happens  in  Fevers  ; 
hence,  alfo,  we  are  enabled  to  know  and  cure  an 
Ifchury,  arifing  from  the  Fault  of  the  Kidneys  or 
Ureters.     Vid.  Boerhaave's   Aphorifms,    Se(5t. 

993- 

:         Wounds  of  the  Kidney. 

Although  the  Kidney,  is  not  particularly  fpeci- 
fied  in  this  Aphorifm  of  the  great  HirrocRATES  •, 
yet  have  its  Wcunds  been  commonly  reputed  fa- 
tal, on  acconnt  of  its  Situation,  the  Blood- Veffels 
appertaining  to  it,  and  its  proper  Funflion,  or  Of- 
fice: Notwithftanding  all  which,  Fallofius  de- 
clares, that  he  had  known  the  left  Kidney  wounded 
with  a  Dagger,  and  the  fame  healed  :  Gemma 
fays,  that  fome  Farts  thereof  wcfc  cut  away  by  a  Po- 
niard thrufl:  into  a  Woman's  Loins.  As  alfo  Do- 
DON^us  in  Schol.  ad  Cap.  xxii.  Obferv.  fuarum 
Medic. 

But 
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But  the  moft  remarkable  Inftances  we  have  had 
of  thefe  Wounds,  have  been  fuch  as  have  been 
artfully  made  for  the  Relief  of  nephritic  Perfons, 
or  thofe  affli6ted  with  Stones  in  this  Part :  Among 
which,  I  think,  none  more  fo  than  that  Relation 
of  Parey,  in  Book  xxiv.  Chap,  xix.  ex  Mon- 
ftrelati  Chronicis,  containing  the  Story  of  a  Ma- 
lefactor four  Miles  from  Paris,  condemned  for 
Theft.  The  Phyficians  acquainting  the  King 
that  many  of  the  Citizens  of  Paris  being  miferably 
afRided  with  the  Stone,  particularly  one  of  his 
Nobles  there  named ;  this  Criminal  alfo,  as  ap- 
peared, having  long  laboured  under  the  fame  Dif- 
eafe,  it  was  their  Requeft  to  his  Majefiy,  that  a 
Nephrotomy  might  be  performed,  for  infpefting, 
more  particularly,  the  Seat  thereof,  and  making 
Experiment  of  the  Operation  for  extrafting  the 
Stone  ;  and  that  his  Life  might  be  granted,  on  that 
Condition,  if  he  furvived  the  fame.  Accordingly, 
at  the  Command  of  the  King,  the  Seftion  was 
made  •,  and  the  Parts  being  fcrutinized,  the  Body 
was  afterwards  fewed  up,  and  the  Prifoner,  in  a 
little  Time,  recovered  •,  having  his  Life  preferved, 
with  great  Rewards  for  his  Pains. 

But  I  do  not  remember  to  have  read  of  any  Sur- 
geon v\^ho  has  made  an  Attempt  to  pra6tife  it 
lince. 

In  a  Boy,  who  died  of  the  Stone,  I  found  a 
double  Ureter,  each  Part  being  dilated  to  an  Inch 
Diameter ;  the  Pelvis  in  each  Kidney  to  twice  its 
natural  Bignefs,  ^nd  the  Tubuli  Urinarii  each  as 
large  as  the  Pelvis. 

In  a  Man,  who  had  never  been  cut  for  the  Stone, 
I  found  the  Ureters  dilated,  in  fome  Places,  to  four 
Inches  Circumterence  ,  and  in  others,  but  little  di- 
lated :  And  a  Stone,  VN/hich  I  found  in  the  Bladder, 
was  lefs  than  a  Nutmeg  •,  which  miuft  have  fallen 
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into  fevcral  Pieces,  or  elfe  both  Ureters  could  not 
have  been  dilated. 

From  this,  and  other  Hke  Cbfervations,  I  think 
it  appears,  that  the  great  Size  to  which  the  Ureters 
are  ufually  extended,  in  People  who  are  troubled 
with  the  Stone,  is  owing  to  fmall  Stones  which 
Hick  at  the  Entrance  into  the  Bladder,  until  the  ob- 
ftruded  Urine,  which  dilates  the  Ureters,  can  force 
them  into  the  B) adder. 

I  have,  in  feveral  Subjecls,  found  one  Kidney 
almoil  confumed  -,  and,  once,  a  Man  with  but  one 
Kidney :  And  I  have  feen  Lymphatics,  in  a  difeafed 
Tefticle,  as  krge  as  a  Crow-quill.  Cheselpex's 
Anatomy. 
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LECTURE     XII. 

Of  the   Urinary  Bladder, 

H  E  Bladder  is  a  membranous  and 
mufcular  Subilance,  capable  of  Dila- 
tation and  Contraflion,  fituated  in  the 
inferior  Part  of  the  Abdomen,  imme- 
diately behind  the  Symphyfis  of  the 
Offa  Pubis,  and  oppofite  to  the  Beginning  of  the 
Inteftinum  Re6lum.  The  Figure  of  it  is  nearly 
that  of  a  fhort  Oval.  It  is  broader  on  the  anterior 
and  poftcrior  Sides  than  on  the  lateral  Parts  ; 
rounder  above  than  below,  when  empty,  and 
broader  below  than  above,  when  full. 

It  is  divided  into  the  Body,  Cervix,  and  Fundus; 
and  into  an  anterior,  pofterior,  and  two  lateral 
Parts.  The  fuperior  Part  is  termed  the  Fundus  or 
Bottom,  and  the  Cervix  or  Neck  is  a  Portion  of 
the  inferior  Part,  which  is  contradlile. 

Structure  of  the  Bladder. 

The  Bladder  is  made  up  of  feveral  Membranes, 
almoft  like  the  Stomach.  That  Part  of  the  ex- 
ternal Membrane  which  covers  the  fuperior,  po- 
fterior, and  lateral  Sides  of  the  Bladder,  is  the  true 
Lamina  or  Membrane  of  the  Peritoneum  -,  and 
the  reft  of  it  is  furroumded  by  a  cellular  Subftance, 
by  the  Intervention  of  which,  the  Peritonseum  is 
connefted  to  the  mufcular  Membrane. 

The  proper  Membranes  are  three  in  Number ; 
one  mufcular,  gne  nervouSj  and  onz  villous,  which 
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is  the  interior.  The  mufcular  Membrane  is  corn- 
pored  of  feveral  Strata  of  flefl^iy  Fibres,  the  exte- 
rior of  which  are  moftly  longitudinal ;  the  next  to 
thefe  are  more  inclined  towards  each  Hand,  and 
the  interior  more  and  more  oblique ;  and  they  be- 
come, at  length,  almoft  tranfvcrfe.  All  thefe  Fi- 
bres interfecft  each  other  in  various  Direftions,  and 
are  connected  by  a  fine  cellular  Subftance,  which 
may  be  feparated  by  inflating  it. 

The  nervous  Membrane  is  nearly  of  the  fame 
Strudlure  with  the  Tunica  Nervofa  of  the  Sto- 
mach. 

.  The  internal  Memibrane  is  fomewhat  granulated 
and  glandular  ;  and  a  mucilaginous  Serum  is  conti- 
nually difcharged  through  it,  which  moiftens  the  in- 
terior Surface  of  the  Bladder,  and  defends  it  ag-ainft 
the  Acrimony  cf  the  Urine.  It  appears  fometimes 
altogether  uneven  on  the  interior  Side,  being  full 
of  Eminences  and  irregular  Ruga^  when  empty, 
and  in  its  natural  State  of  Contraction.  Thefe  In- 
equalities difappear  when  the  Bladder  is  full,  or 
when  it  is  artificially  diftended  by  Air,  or  by  in- 
jed:ing  any  Liquid. 

At  the  Top  of  the  Bladder,  above  the  Symphyfis 
of  the  OfTa  Pubis,  we  obferve  a  Ligament  which 
runs  up  between  the  Periconreum  and  the  J_.inea 
Alba  of  the  Abdomen  to  the  Navel,  diminifliing 
gradually  in  Thicknefs  as  it  afcends :  This  Liga- 
ment, which  is  of  p-Rrticular  Ufe  in  the  Foetus,  is, 
in  Part,  originally  a  Production  of  the  internal 
Membrane  of  the  Bladder,  and  is  termed  Ura- 
chus. 

The  Umbilical  Arteries, 

They  become  in  Adults  like  ligamentary  Elon- 
gations, which  are  the  Extremities  ot  the  umbi- 
lical Arteries  ;  Thefe  Arteries  come  from  the  Hy- 
pogaftrics,  run  up  by  the  Sides  ot  the  Bladder, 
and  remain  concave,  and  filled  v/ith  Blood,  even 
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in  Adults,  as  high  as  the  Middle  of  the  Bladder, 
through  all  which  Space  they  likewife  fend  off  Ra- 
mifications :  Afterwards  they  lofe  their  Cavity, 
and  become  ligamentary,  as  they  afcend.  At  the 
fuperior  Part  of  the  Bladder  they  approach  each 
other,  and,  joining  the  Urachus,  form  that  Liga- 
ment, which  may  be  termed  the  fuperior  Liga- 
ment of  the  Bladder.  Thefe  are  of  no  Ufe  in 
Adults ',  but  their  Ufes  fhall  be  explained  in  the 
Lefture  on  the  Foetus. 

The  external  Fibres  of  the  mufcular  Membrane 
are  more  numerous  than  the  internal,  and  the  moft 
longitudinal  anterior  Fibres  form  a  kind  of  In- 
curvation round  the  Urachus  at  the  Top  of  the 
Bladder,  much  like  that  of  one  of  the  flefhy  Por- 
tions which  furround  the  fuperior  Orifice  of  the 
Stomach  and  inferior  Extrem-ity  of  the  Oefopha- 
gus.  This  Incurvation  palfes  behind  the  Ura- 
chus. 

The  Portion  of  the  Peritoneum  which  covers 
the  pofterior  convex  Side  of  the  Bladder,  forms  a 
very  prominent  tranfverfe  Fold,  when  the  Bladder 
is  contraded,  which  difappears  when  the  Bladder  is 
extended  :  This  Fold  furrounds  the  pofterior  Half 
of  the  Bladder,  and  its  two  Extremities  are  elon- 
gated towards  each  Side  ;  by  which  Elongations  a 
kind  of  lateral  Ligaments  of  the  Subftance  of  the 
Bladder  is  formed,  which  are  more  confiderable  in 
Children  than  in  Adults. 

The  inferior  Part  of  the  Bladder,  which  deferves 
the  Name  of  Fundus  much  better  than  the  fupe- 
rior, is  perforated  by  three  Openings,  one  ante- 
rior, and  two  pofterior.  The  anterior  Opening  is 
formed  by  an  Elongation  of  all  the  proper  Mem- 
branes :  This  Elongation  is  called  the  Neck  of  the 
Bladder,  and  fliali  be  defcribed  with  the  Farts  of 
Generation  in  Men. 
I 
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The  Other  two  Openings  in  the  true  Fundus  of 
the  Bladder  are  formed  by  the  Ureters,  which  in 
their  Courfe  dov/nwards,  already  defcribed,  run  be- 
hind the  fpermatic  Veflels,  and  then  behind  the  in- 
ferior Part  of  the  Bladder,  approaching  each  other. 
Each  Ureter  lies  between  the  umbilical  Artery  and 
Vas  Deferens  of  the  fame  Side  •,  the  Artery  lying 
on  the  external  Side  of  the  Ureter,  and  the  Vas 
Deferens  on  the  internal. 

Afterwards  they  creep  between  the  Vafa  Defe- 
rentia  and  the  Bladder,  crofTmg  thefe  Canals  •,  and 
then,  at  about  a  Finger's  Breadth  from  each  other, 
they  begin  to  pierce  the  Membranes  of  the  Blad- 
der. 1  hey  run  a  little  way  between  the  mufcular 
and  nervous  Membranes,  and  open  into  the  Blad- 
der obliquely,  fomewhat  nearer  each  other  than 
v/hen  they  firft  entered  its  Membranes. 

The  Orifices  of  the  Ureters  in  the  Bladder  are 
fomewhat  oval,  and  narrower  than  the  Cavity  of 
the  Ureters  immediately  above  them.  The  Edges 
of  thefe  Orifices  are  very  thin,  and  feem  to  be 
formed  merely  by  the  Union  of  the  internal  Mem- 
brane of  the  Bladder  with  that  of  the  Ureters. 

The  Bladder  is  fupplied  with  languiferous  Vef- 
fels  from  the  Hypogaftric^e  or  Ihacs  InternfE ; 
being  Rami  of  the  Arteria  Sciatica,  Epigaftrica, 
and  Umbilicalis,  on  each  Side. 

The  Nerves  of  the  Bladder  come  from  the  Cru- 
rales,  and  alfo  from  the  Sympathetici  Maximi,  by 
means  of  their  Communication  v/ith  the  Crurales  : 
It  has  likewife  fome  Nerves  from  the  Plexus  Me- 
fentericus  Interior. 

Befides  the  Ligaments  already  mentioned,  there 
are  likewife  two  fmall  ones,  by  which  the  anterior 
Part  of  the  true  Fundus  of  the  Bladder  is  con- 
nected to  the  Olfa  Pubis,  which  ihali  be  defcribed 
with  the  Cervix  and  Sphindcr, 

Use 
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Use  of  the  Urinary  Bladder. 

As  it  was  neceflary,  for  the  Welfare  of  the  Body, 
that  an  excrementitious  Fluid  fhould  be  fecreted  by 
the  Kidneys  from  the  Mafs  of  Blood,  and  thence 
difcharged  by  the  Ureters  •,  therefore  it  was  necef- 
fary  that  there  fhould  be  a  Refervoir  to  receive  the 
Urine,  and  thereby  allow  the  Animal  proper  In- 
tervals for  the  Performance  of  other  neceflary 
Fundlions.  For  if  there  was  no  fuch  Refervoir, 
but  that  the  Ureters  terminate  in  the  Urethra, 
there  would  be  a  perpetual  Dripping  of  the  Urine, 
as  the  Secretion  is  performed,  to  the  no  fmall  In- 
convenience of  the  Animal. 

Birds  and  Fowls  have  no  Bladder-,  but  their 
Ureters  are  terminated  by  the  Inteftinum  Reflum, 
and  mixes  with  the  Excrements. 

This  Refervoir,  or  Receptacle,  is  a  membranous 
Saculus  of  a  flexible  Nature,  being  capable  of 
Dilatation  and  Contradlion,  according  to  the  Ne- 
cefllty  of  retaining  or  expelling  its  Contents. 

Its  internal  Membrane  is  of  a  delicate  nervous 
Texture,  and  therefore  capable  of  Irritation,  and 
furnifiied  with  innum.erable  Glands,  which  fecrete 
a  Mucus  to  o;uard  the  Bladder  from  the  too  orreat 
Acrimony  of  the  Urine :  For  when  any  Accident 
happens  to  thefe  Glands,  as  by  taking  acrimo- 
nious abrading  Medicines,  or  by  a  fliarp  hecflic 
Blood,  which  defl:roys  this  Mucus,  it  fliould  be 
laid  bare,  we  fliould  be  liable  to  fufi^er  exquifite 
Pain  :  And  though  it  is  thus  guarded  by  the  Mu- 
cus, yet  its  Senfation  is  not  quite  blunted  -,  that 
Matter  ferving  alfo  as  a  Medium  through  which  it 
is  capable  of  being  fufficiently  irritated  without 
Pain,  as  the  Cuticula  is  the  Medium  thro'  which 
we  feel   (without  Pain)  any  Subfl:ance  we  touch. 

But  if  this  Mucus  ihould,  on  the  contrary,  be- 
come too  much  co;idcnfed  (which  is  the  Cafe  in 
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thofe  who  have  a  I^ymph  loaded  with  coagulated 
Salts),  it  would  become  hard,  and,  as  it  were,  in- 
crufted  •,  which  would  obftruft  the  Glands. 

From  fuch  an  Obftruftion,  theretore,  might 
proceed  an  Induration  of  fome  of  the  Glands, 
which,  when  once  begun,  the  gradual  Increafe  of 
a  fchirrous  Bladder  is  inevitable,  from  the  con- 
flant  Prefilire  and  Induration  of  other  Glands  by 
thofe  firfl:  obftrufted. 

Over-long  and  great  Exercifes  will  caufe  this 
Drinefs  of  the  Mucus  of  the  Bladder:  For  thereby 
Perfpiralion  is  fo  increafed,  that  the  more  fluid 
Particles,  which  fliould  dilute  that  Matter  in  the 
fecretory  Glands  of  the  Bladder,  are  throv/n  off 
through  the  Pvires  of  the  Cutis,  and  the  Mucus 
left  in  a  very  vifcid  State  ;  whereby  it  is  as  capable 
of  farther  Coagulation  and  Induration,  as  the 
White  of  an  Egg. 

The  Mucus  may  be  alfo  over-fluid,  or  the  Tone 
of  the  Glands  be  too  much  relaxed  ;  whereby 
great  Qiiantities  of  that  Matter  will  appear  in  the 
Urine  of  Perfons  who  imagine  themfelves  free  from 
any  Diforder  :  And  it  may  be,  and,  no  doubt,  is, 
often  miftaken  for  the  purulent  Matter  of  an  Ul- 
cer in  fome  of  the  urinary  Organs  •,  or  fome 
Weaknefs  in  the  proftrate  Gland,  Veficuk-e  Semi- 
nales,  or  the  like  :  Whereby  we  might  be  de  ■ 
ceived,  and  prefcribe  what  might  increafe  the  Dif- 
order. 

RiVERius  calls  it  a  depraved  Difpofition  of  the 
Bladder ;  and  teaches  us  how  to  diftinguilh  it,  fo 
as  to  be  certain  from  whence  it  comes.  Pie  fays 
thus  :  That  Matter  coming  away  from  the  Bladder 
is,  different  from  that  of  any  other  Part  in  this, 
that  it  is  more  tenacious  and  glutinous,  and  will 
flick  to  the  Sides  of  the  Urinal  after  the  Urine  is 
poured  off,  and  afterwards  can  fcarce  be  feparated 
from  the  VefTel :   Whereas  the  Mucus  from  any 

other 
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other  Part  does  not  adhere  to  the  VefTel,  but  comes 
otF  with  the  Urine. 

The  interior  or  nervous  Membrane  is  much 
larger,  and  more  extenfive,  than  any  of  its  Co- 
vering ;  and  therefore,  when  they  are  contrafted, 
this  appears  in  the  Plica,  having  no  Elafticity 
whereby  to  contra6l ;  and  even  after  the  external 
Integuments  are  much  dilated,  there  will  Rugse 
ftill  appear  in  it. 

This  is  of  wonderful  Ufe.  For  fuppoflng  that, 
by  any  Accident,  the  Urine  was  detained  in  the 
Bladder  longer  than  ordinary,  fo  that  the  external 
Membranes  were  upon  the  Stretch ;  it  was  highly 
neceffary  that  the  nervous  Tunic,  being  fo  fenfible 
of  Pain,  jfhould  ftill  have  fome  Plica  to  fpare, 
that  there  might  be  more  Time  ta  promote  the 
Difchar^e  of  Urine  by  proper  Application.  Se- 
caufe,  if  this  Membrane  be  extended  as  foon  as 
the  others,  Convulfions  would  follow,  inevitably, 
the  RugfE.  Therefore  from  the  Rugfe,  v/e  may 
alfo  account  for  the  Receptacles  in  which  Stones 
are  fom^etimes  found  in  the  Bladder. 

Where  a  tenacious  Mucus  abounds,  and  one 
or  more  Stones  happen  to  be  ftuck  between  two 
Plic^,  they  are  glued  to  the  Stone,  and  a  flight 
Inflammation  happens  ;  which  caufes  the  Villi  of 
that  Membrane  to  flioot  out,  and  extend  them- 
felves  over  the  Stone,  whilfl:  the  Mucus  itfelf  o;rov/s, 
ftill  more  tenacious,  and  has  often  the  Appearance 
of  a  Membrane.  This  made  Tulpius  fay,  that 
two  Stones,  voided  by  a  Woman,  had  Membranes 
round  them,  which  were  nothing  buE  Mucus  con- 
denfed  and  dried  about  them. 

Thus  may  Stones  acquire  membranous  Pro- 
duftions  round  them  in  the  Bladder,  and  thereby 
become  infeparabfe  from  it ;  and  when  thefe  Villi 
do  not  flioot  cut  to  cover  them,  yet  they  may  have 
mucous  Coverings  v/hich  dry  into  a  ki^nd  of  Mem- 
V-oL.  II.  P  brane. 
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brane,  either  adhering  to,  or  feparate  from,  the 
Bladder.  When  the  Bladder  is  taken  out  of  the 
Pelvis,  and  inflated,  then  the  Rug^  of  the  in- 
ternal Membrane  difappear :  Becaufe,  when  the 
mufcular  Membrane  is  thus  diitended  fo  much  as 
to  obliterate  the  Plica  in  the  nervous  Tunic,  it 
has  no  more  Power  to  contract  itfclf  as  before ; 
and,  confequently,  wheii  the  Air  is  let  out,  all 
the  Membranes  and  Mufcles  collapfe  together. 
The  lame  will  be  the  Cafe  m  thofe  vvho,  being 
fubjeft  to  the  Stone,  and  very  trequent  Obftruc- 
tions  of  Urine,  have  the  Bladder  often  diftended 
by  Repletion  -,  and  its  Elailicity  weakened  by  the 
long  Ufe  of  irritatino;  acrimonious  Medicines : 
And  there  can  be  no  greater  Sign  of  Injuries  hav- 
ing been  done  to  the  Bladder,  than  (upon  taking  it 
out  of  the  Body  without  inflating)  finding  its 
whole  Compages  relaxed,  and  cutting  into  it, 
finding  the  Rug^s  obliterated.  See  the  ingenious 
Dr.  Pi^RsoNs's  Defcription  of  the  Urinary  Blad- 
der, &c. 

Observations  on  the  Nature  of  Urine. 
Before  we  explain  the  Nature  of  Urine,  we  mufl 
look  into  the  different  Forms  under  which  this 
Fluid  makes  its  Exit.  It  varies,  according  to  the 
Aliments  we  take,  and  according  to  the  Paffions 
and  Times.  When  we  drink  much,  it  refcmbles 
Water,  is  deprived  of  Taflje  and  Smell,  and  can 
eafily  be  retained  -,  but  when  we  have  eat,  and  the 
Chyle  is  feparated  from  the  Aliments,  it  is  co- 
loured, leiler  in  Quantity,  and  has  fome  Smell. 
It  is  not  then  fo  eifiTy  retained,  becauie  it  irritates 
the  Sides  of  the  Bladder  by  its  Acrimony.  When 
the  Chyle  is  changeci  into  Blood,  it  is  redder,  and 
not  in  fo  great  a  CHiantity :  Its  Acrimony  augments 
and  irritates  more  the  Fibres  of  the  Bladder. 
Lallly,  When,  by  Abllinciice,  the  Blood  is  not 
I  re- 


Led.  XII.     Of  tlie  Bladder.  211 

renewed,  the  Fluids  are  heated  in  the  Body,  the 
Urine  is  not  fo  clear  as  thofe  we  have  fpoken  of, 
it  alcahfes  fooner,  and  confequently  is  more  acri- 
monious, more  difpofed  to  putrefy,  and  lefs  in 
Qiiantity. 

Thefe  are  the  Subftances  which  the  Urine  is 
comp*ofed  of:  i.  There  is  a  real  Water.  2.  An 
acrimonious  Salt,  very  fubtii  and  volatile,  like  an 
Alcali.  3.  A  very  volatile  Oil,  which  is  dilpofed 
to  putrefy.  4.  A  Caput  Mortuum,  which  has  been 
very  much  attenuated  by  thefe  Subftances,  and  the 
Motion  of  the  Circulation. 

The  Water  of  Urine  is  infipid.  We  may  be 
convinced  of  this  in  letting  it  evaporate  :  We  ob- 
ferve  no  Smell  nor  Tafte  -,  yet  there  remains  a  very 
fubtii  Part  of  the  foetid  Oil,  which  cannot  be  fe- 
parated  from  it.  This  is  the  Reafon  why  the 
Water  rather  deferves  to  be  called  Spirit,  than 
Phlegm. 

The  Salt  of  the  Urine  is  neither  acid  or  alcali  5 
it  is  an  acrimonious  ammoniacal  Salt.  If  there  is 
any  fixed  Salt  found,  it  is  Sea  Salt,  which  is  made 
Ufe  of  in  Aliments,  and  changes  not  its  Form. 
except  in  the  human  Body,  while  the  more  fixed 
Salts  are  intirely  changed.  The  Oil  of  the  Urine 
is  but  a  Portion  of  the  Fat  which  has  been  fubti- 
lifed :  It  is  very  different  from  all  other  Oils. 

The  Caput  Mortuum  is  mixed  in  the  Subftances 
■We  were  fpeaking  of.  When  it  is  feparated,  it  is 
infipid,  fixed,   and  white. 

The  Mixture  of  thefe  Subftances  compofe  dif- 
ferent Sorts  of  Urine,  according  to  their  different 
Proportions  :  Thefe  are  the  Qualities  with  which, 
it  fliould  be  endowed  when  the  Body  is  in  a  State 
of  Health  ;  the  Colour  muft  be  that  of  a  Citron  : 
In  thofe  who  have  a  Fever,  it  is  reddiili,  or  of  a 
very  deep  Colour;  in  hypochondriacal  People,  and 
Wonnen  fubjeft  to  the  Vapours,  it  is  v/hite. 

P  2  The 
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The  Smell,  according  to  Tecmeyer,  miift  be 
like  that  of  Violets  :  But  if  it  were  fo,  we  fhould 
but  very  feJdom  find  natural  Urine.  Bellini  had 
more  Reafon  to  fay,  that  it  fliould  have  almoft  no 
Smell  at  all. 

The  Smell  really  cannot  proceed  but  from  the 
Salts  which  tend  to  be  alcalifed,  and  from  the  Oil's 
tending  more  to  a  Putrefaction.  All  this  is  con- 
trary to  the  natural  State  of  Fluids  in  the  Body. 

As  for  the  Sound  of  Urine,  when  it  falls  into 
the  Urinal,  it  muft  be  like  that  of  common 
Water. 

In  order  to  have  a  thorough  Knowledge  of  all 
which  concerns  the  Urine,  we  muft  examine  from 
whence  arifes  its  Colour.  When  the  Phlegm  is 
evaporated,  i.  It  becomes  yellower.  2.  It  ap- 
pears redder.  3.  Blackifn.  In  changing  from 
one  Colour  to  another,  it  takes  a  deeper,  and  be- 
comes always  thicker,  and  more  faltifh :  At  laft 
there  remains  a  vifcous  Subftance,  which,  in  the 
Bottom  of  the  Pot,  feems  to  be  of  a  pretty  dark 
Colour ;  but  if  we  rub  the  Surface  of  the  Pot 
with  it,  it  gives  it  a  fine  yellow  Colour. 

The  Urine  being  thus  evaporated,  we  may  pour 
Water  upon  it.  According  to  the  Quantity  ot 
Water  poured  upon  it,  the  Urine  will  have  the 
fame  Colours  we  were  juft-  now  fpeaking  ol  :  It 
will  be  the  fime  as  before  its  Evaporation  •,  and 
will  have  the  lame  Smell  a::d  Italic.  It  will  pu- 
trefy, thicken,  and  precipitate  to  a  Sort  of  Tar- 
tar. 

According  to  this  Experiment,  the  Urine  is 
more  or  lefs  coloured,  or  faltilh,  according  to  its 
greater  or  Icfs  Q_uantity  of  Phlegm  \  by  which  we 
fhall  be  able  to  give  an  Account  why  the  Urine  is 
of  a  different  Colour  in  different  Ages,  Climates, 
and  Palfions  ;  and  why  the  Urine  of  thofe  who  are 
of  a   hot   Conifituiion    is  coloured.      1.  Becaufe 

there 
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there  is  a  great  Evaporation  made  of  the  aqueous 
Subftance  by  Tranfpiration  ;  therefore  there  muft 
be  lefs  PhlegQi  in  that  which  is  filtrated  by  the 
Kidneys.  As  the  Blood  is  more  agitated  in  its 
VefTels,  the  oleaginous  Matter,  being  more  divided, 
will  pafs  eafier ;  the  contrary  of  which  happens  in 
old  People.  By  only  applying  thefe  two  Reafons  to 
other  Caufes  which  vary  the  Urine,  it  will  appear, 
that  in  hot  Climates,  and  violent  PafTions,  as  An- 
ger, the  Urine  muft  be  very  much  coloured. 

There  are  three  Things  to  be  obferved  in  the 
Urine,  i.  A  Sediment  of  Matter  which  is  pre- 
cipitated at  the  Bottom  of  the  Veflel.  2.  A  Sub- 
fiance  which  is  fufpended  in  the  Urine,  and  goes 
by  the  Name  of  Anseorama.  3.  A  Subftance 
which  is  like  a  Cloud.  The  Sediment  is  nothing 
elfe  but  an  earthy  Subftance  mixed  with  the  Salt  of 
Urine  :  "When  there  is  a  Motion  in  the  Subftance 
of  the  Urine,  or,  rather,  whilft  the  Heat  rarefies 
the  grofs  Parts,  thefe  Matters  are  there  fufpended; 
but  when  the  Cold  contradfs  them  to  a  lefter  Bulk, 
they  are  precipitated.  When  thefe  Subftances 
have  been  very  much  rarefied,  then  they  are  fuf- 
tained  in  the  Urine,  and  form  what  is  in  Latin 
called  Sufpenfiones  :  The  Clouds  are  nothing  but 
the  fame  Subftances  rarefied  in  fuch  a  Manner  that 
they  occupy  the  fuperior  Part  of  the  Urine.  Thefe 
Principles  fuffice  to  make  us  judge  of  all  the 
reft. 

We  may  have  Room  here  to  afk  three  or  four 
Queftions.  i.  Whether  the  Urine  comes  from 
the  Blood  ?  2.  Whether  it  is  equal  to,  or  above, 
the  Quantity  of  the  Liquor  which  we  drink  ? 
3.  Whether  we  may  judge  of  Maladies  by  Urine  ? 
In  order  to  void,  by  the  Subftances  which  circulate 
with  the  Blood,  they  muft  pafs  from  the  Inteftines 
into  the  lafteai  VelTels,  from  thence  into  the  Re- 
ceptaculum  Chyli,  and  at  laft  into  the  Veins, 
P  2  /leart. 
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Heart,  Kidneys,  and  Bladder.  It  is  already  de- 
monftrated,  that  there  is  no  other  Way :  So  that 
|;he  Urine  comes  from  the  Blood. 

By  this  means  we  may  explain,  i.  Why,  when 
we  have  been  agitated  by  violent  Motions,  we  void 
Plood,  though  there  is  no  Stone  in  the  Kidneys. 
The  Blood,  being  violently  propelled,  dilates  the 
fecretpry  Canals,  and  pafTes  off  with  the  Urine. 
2.  It  appears  alfo,  by  this,  why  Heat,  Motion, 
Sweat,  and  Abftinence,  make  the  Urine  red,  acri- 
monious, faltilh,  and  naufeous :  The  Blood  then 
lofes  its  aqueous  Particles.  The  Heat  which  is 
produced  by  Motion  difengages  the  Salts,  and  at- 
tenuates the  Oil :  It  muft  then  depofit  a  coloured 
Fluid  in  the  Kidneys,  more  faltifh  and  fetid, 
than  the  Blood  itfelf ;  becaufe  in  its  Vefiels  it^is 
mix^ed  with  more  vifcous  Subftances,  and  more 
heated,  than  in  its  Dufts. 

Some  Phyficians  were  of  Opinion,  that  the 
Urine  is  more  in  Quantity  than  the  Liquor  which 
yve  drink :  But  thi^;  is  inconfiftent.  All  the  Ali- 
ments which  we  ufe  are  filled  with  Juices  :  Thus 
Urine  may  furpafs,  in  Quantity,  the  Liquor  we 
drink.  Neverthelefs,  according  to  Tranfpiration, 
other  Evacuations,  and  Difeafes,  the  Quantity  of 
Urine  diminifhes  or  increafes. 

Some  Qiiacks  pretend  to  know  Difeafes  by  the 
Infpection  of  Urine  only:  But  this  is  hnpoffible. 
I.  In  order  to  do  this,  it  is  neceffary  that  every 
Difeafe,  according  to  the  Part  affected,  fnould  im- 
prefs  a  particular  Charader  on  the  Urine  -,  which 
is  impcOible.  2.  They  muft  alfo  know  exactly 
the  natural  State  of  Urine  in  every  Subjecl :  Be- 
caufe there  are  Perfons  whofe  Urine  is  like  that  of 
fick  People  when  they  even  enjoy  a  perfedl  State 
pf  Health.  3.  The  Air  alters  Urine  foon  after  it 
has  been  difcharged  from  the  Bladder.  4.  The 
yenaj  Tubes  are  fometimes  very  much  dilated ; 

which 
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which  make  great  Alterations  in  the  Urine,  tho' 
the  Perfons  are  very  well.  5.  The  State  of  the 
Blood  cannot  be  known  by  Urine ;  becaufe  the 
Heat,  Age,  Aliments,  and  Paffions,  change  it, 
from  Time  to  Time :  We  Ihall  not  be  able  to 
judge  of  the  Diilempers  which  attack  the  Solids 
by  it ;  and  yet,  in  malignant  Fevers,  the  Pu'fe  and 
Urine  v/ill  appear  as  good  as  in  thofe  who  enjoy  a 
perfe6t  State  of  Health. 

The  Urine  forms  Stones  in  the  Bladder  and 
Kidneys.  They  have  Recourfe  to  divers  Hypo- 
thefes  in  order  to  explaiis  this  Phenomenon  :  Some 
have  afcribed  it  to  a  petrified  Fluid ;  others  to 
chymical  Mixtures :  There  are  others,  alfo,  who 
have  aflerted,  that  the  Stone  is  formed  in  the  fame 
Mariner  as  thofe  ftonylncruftations  which  are  found 
in  VeiTels  Vv'here  there  has  been  Water  a  long  while 
boihng,  or  in  the  fame  Manner  as  the  Tartar 
which  fubfides  in  Hogilieads. 

Fernel  explained  the  Formation  of  the  Stone 
bell.  He  fays,  that  there  is  no  Stone  form.ed  in 
the  Bladder  unlefs  there  be  a  Kernel  which  ferves 
for  a  Bafis.  Round  this  there  are  Strata  of  a  vif- 
cous  Subftance.  There  is  really  obferved  in  almoll 
all  Stones,  a  Subftance  in  the  Strata  which  con- 
tain it. 

Nuck's  Experiment,  made  by  other  Anatomifts 
after  him,  confirms  this  Opinion.  This  Anatcmift 
opened  the  Bladders  of  feveral  Dogs.  He  there 
put  a  Sort  of  Subftance  like  Cloth :  Some  Time 
after,  having  again  opened  the  fame  Bladders,  he 
found,  that  there  was  a  real  Stone  formed  round 
that  Subftance.  This  being  laid  dov/n,  if  the 
Blood  abounds  with  terreftrial  Matter,  a  Part  of 
that  Matter  will  remain  in  the  Kidneys  or  Bladder. 
If  the  Bladder  is  lax,  as  in  Infants  ;  or  inflexible, 
as  in  old  People  ;  this  Matter  will  not  be  expelled : 
So  that  the  Strata  of  a  vifcous  Matter  will  be 
P  4  formed 
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formed  round  it.  As  for  the  Sand  which  is  in  the 
Urine,  it  is  nothing  elfe  but  the  tcrreftrial  Par- 
ticles concreted  and  feparated  from  the  Oil.  I  have 
fometimes  feen  whitilh  Concretions  which  refem- 
bled  Mortar,  and  fmelled  very  fhrongly. 

This  is  almoft  all  that  can  be  faid  of  che  Urine, 
and  the  Strainers  through  which  Nature  has  made 
it  pafs. 

The  Animal  Occonomy  cannot  be  deprived  of 
this  Secretion  without  Diforder.  It  is  true,  the 
Tubuli,  which  fecrete  the  Sv/eat,  could  fupply  it, 
in  fome  meafure  ;  yet,  when  the  Urine  is  clofed  in 
the  fanguinary  VefTels,  it  caufes  Convulfions,  Le- 
thargies, and  Apoplexies.  Sometimes  the  Urine, 
thus  gathered,  is  diflipated  through  the  Pores 
which  ferve  for  Tranfpiration. 

Salmuth  gives  an  Account  of  a  Man's  fwelling 
all  over  his  Body  after  a  Stoppage  of  the  Urine, 
caufed  by  nephritic  Pains.  The  Sweat  difiipated 
the  Matter  which  caufed  the  Swelling,  and  taci- 
litated  the  Exit  of  the  Stone.  [See  Phyiical  Effays 
on  the  Parts  of  the  human  Body,  and  the  animal 
Oeconomy.] 

It  does  not  feem  that  there  is  any  other  Way  for 
the  Urine  to  pafs  to  the  Bladder  than  from  the 
Kidneys  and  Ureters.  Though  we  know  that  the 
Stomach,  like  other  Membranes,  exhales  a  Moifl- 
iire  through  its  Tunics ;  and  though  it  is  not  im- 
probable, trom  Experim-ents,  that  the  Bladder  alfo 
abforbs  ;  aad  though  the  Palfage  of  mineral  Spav/ 
Waters,  by  Urine,  be  extremely  quick  -,  yet  it 
does  not  thence  follow,  that  there  mufr  be  Ways, 
different  from  that  of  the  Ureters,  to  convey  the 
aqueous  Portion  from  Digeftion  to  the  Urinary 
Bladder. 

As  the  Bladder  is,  on  its  whole  Circumference, 
feparated  from  the  abdominal  Cavity  by  the  Peri- 
tpnctum ;  nor  is  it  very  likely  that  the  Vapours, 
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which  either  egrefs  from  the  Bladder,  or  are  de- 
rived towards  it  from  other  Parts,  can  here  find 
open  Pores  through  the  Peritoneum  •,  nor  do 
Membranes  imbibe  much  which  has  been  mace- 
rated for  any  Time,  fo  as  to  fill  their  Pores  with 
Humours  :  And  if  we  confider  attentively  the 
Manner  in  which  mineral  Waters  are  difcharged 
Jby  Urine,  it  it  demonftrable,  that  there  is  no  fuch 
Rapidity  therein  as  is  commonly  imagined  :  But 
the  Stimulus  of  cold  Water  drank,  does,  like  the 
external  Cold  applied  to  the  Skin,  caufe  a  Con- 
culTion  of  the  Bladder  and  urinary  Parts,  by  which 
they  are  foiicited  to  repeated  Difcharges  of  that 
Urine  which  was  firft  in  the  Body,  and  not  that 
v/hich  was  immediately  drank. 

Moreover,  the  Largenefs  of  the  renal  VeiTels 
jdemonftrate,  that  not  much  lefs  than  an  eighth 
Part  of  the  Blood  fent  to  the  Body  is  received  at 
.a  Time ;  and,  confequently,  there  are  above  a 
Thoufand  Ounces  of  Blood  conveyed  through  the 
Kidneys  in  an  Hour.  Whence  it  will  appear  but 
a  moderate  Allowance  for  Twenty-five  Ounces  of 
Water  fecreted  from  fo  great  a  Quantity  of  Flu- 
ids. It  is  certain,  that,  both  in  Man,  and  other 
Animals,  the  Urine  will  putrefy,  if  the  Ureters 
are  obftrufced  by  any  means  :  Therefore  it  can 
pafs  into  the  Bladder.  Haller's  Prim.  Lin. 
Phyfiol. 

Observations. 

A  Man  of  Fifty- five  Years  of  Age,  who  was 
thought  to  be  troubled  with  the  Stone,  could  not 
retain  above  three  or  four  Spoonfuls  of  Urine  in 
his  Bladder ;  which  obliged  him  to  make  Water 
very  often,  and  in  the  Evacuation  he  felt  fevere 
Pains.  As  the  Patient  complained  of  no  other 
Symptom  which  could  indicate  that  it  was  a  Stone, 
J.  Vv'-as  doubtful,  whether  it  was  that  Dlftemper,  or 
f\QX.;  and  prefumed,  that  his  Bladder  might  have 

been 
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been  contrafted,  or  be  in  an  inflammatory  State, 
fince  he  drank  plentifully  of  Wine. 

I  probed  him  carefully,  and  found  no  Stone. 
I  then  ordered  him  to  be  let  Blood  four  Times, 
prefcribed  him  a  regular  Diet  and  emollient  Pti- 
fans,  with  Inje(5tions,  &c. 

For  the  Space  of  a  Fortnight  the  Bladder, 
which  at  lirft  was  capable  of  containing  only  two 
Spoonfuls  of  Inje(5lJon,  refumed,  by  degrees,  its 
natural  Capacity  •,  which  I  knew,  by  the  Quantity 
of  Injeiflion  admitted  without  caufmg  Pain.  Le 
Dran's  Obf.  in  Surg.  lxxx. 

An  Excrefcence  or  Tumor  arifmg  between  the 
internal  Tunics  -of  the  Bladder,  is  a  Difeafe  very 
uncommon  •,  and  hitherto  no  one  has  attempted 
the  Cure  of  it  by  Extirpation  :  Nor,  indeed,  can 
it  be  fuppofed  that  the  Inftances  are  frequent, 
where  the  Operation  is  pra6licable. 

A  Woman,  of  Twenty-three  Years  of  Age, 
on  the  Twenty-fourth  Day  of  June,  1747,  ftrained 
herfelf,  by  endeavouring  to  lift  a  great  Weight. 
She  was  immediately  feized  with  a  Pain  in  the 
Small  of  her  Back,  and  a  total  Suppreffion  of 
Urine;  which  Symptoms,  notwithftanding  the  va- 
rious Methods  ufed  for  her  Relief,  continued  till 
the  Twenty- ninth  of  the  fame  Month  •,  when  an 
eminent  Phyfician,  and  Man-midwife,  was  called 
to  her  Afliftance  -,  who  drew  off  her  Urine  with  a 
Catheter.  In  April,  1750,  flie  applied  to  Mr. 
Warner  ;  whom  (after  proper  Inquiry)  flie  told, 
that,  ever  fince  the  Accident,  flie  could  not  void  a 
Drop  of  Urine  without  the  Afliftance  of  a  Ca- 
theter. 

She  was  in  continual  Pain,  and  had  lately  been 
weakened  by  having,  at  feveral  Times,  loft  con- 
fiderable  Qiiantities  of  Blood,  occafioned  by  the 
introduced  Catheter. 
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On  examining  her  Meatus  Urinarius,  I  difco- 
yered  a  confiderable  Tumor,  which  feeaied  to  be 
of  a  flefhy  Subftance,  and  to  take  its  Rife  from 
the  inferior  Part  of  the  Bladder  near  its  Cervix  -, 
and  it  protruded  a  little  way  out  of  the  urinary 
PafTage,  upon  ftraining  to  make  Water. 

Seeing  this,  I  dilated  the  PafTage  by  Incifion  ^ 
when,  by  pulling  the  Tumor  forwards,  I  had  fuf- 
ficient  Room  to  tie  it.  On  the  fixth  Day  after  this 
Ligature  was  m.ade,  the  Tumor  dropped  off.  It 
.was  nearly  equal  to  a  Turkey's  Egg,  both  in  Bulk 
and  Shape. 

After  the  firfl  Day  of  the  Operation,  fhe  voided 
Urine  without  any  Inftrument,  and  is  now  per- 
feftly  well  recovered.  See  Mr.  Joseph  Warner's 
Cafes  in  Surgery. 

Haller  tells  us  of  a  Merchant  who  had  all 
the  Symptoms  of  the  Stone  in  the  Bladder,  yet 
pone  could  be  felt  by  the  Catheter  -,  but,  after  his 
Death,  two  large  Stones  were  found,  each  inclofed 
in  a  Membrane  in  the  Bladder.  Vid.  De  Morb. 
Intern.  Scholiograph. 

Martin  Holtzapel  gives  an  Account  of  a 
Nobleman  who  was  fearched,  and,  no  Stone  felt ; 
yet  he  was  cut,  and  ftill  the  Surgeon  could  feel  no 
Stone.  He  died  the  eighth  Day  •,  and  when  the 
Bladder  was  taken  out  of  his  Body,  Thirty-two 
Stones  were  founds  the  fmallefl;  of  which  were  as 
large  as  a  Bean,  and  the  largeft  weighed  Half  an 
Ounce,  all  alike  in  Colour,  and  every  one  involved 
in  a  diftinft  Mem.brane,  which  filled  the  whole 
Capacity  of  the  Bladder,  except  a  fmall  Paflagefor 
the  Exit  of  the  Urine.  Skenk.  de  Vef.  Urin. 
Obf.  ccLXix. 

TuLPius,  in  Lib.  III.  Obf  cclxix.  mentions 
a  Senator  of  Amfterdam  who  had  Twenty-nine 
Stones,  of  different  Sizes  and  Figures,  found  in 
his  Bladder,  each  of  which  was  wrapped  up  in  a 

kind 
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kind  of  Capfula.  The  fame  Author  relates  the 
Cafe  of  Isaac  Caubon,  whofe  Bladder  he  calls 
Vefica  Ringofa,  in  which  a  vaft  Number  of  Stones 
were  found  invefled  with  Membranes.  Vid.  Joh. 
Jacob.  Manget.  Theatrum.  Anatom.  Tom.  I. 

Stephen  Blanchard  opened  Bodies  wherein 
the  Urinary  Bladders  were  ulcerated  with  the  In- 
teflinum  Redlum,  and  others  full  of  purulent 
Matter,  with  Stones  invefted  in  Capfulas. 

The  like  Account  we  read  in  Guilhelm.  Fa- 
bric Hildanus's  Obfervations,  &c. 
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LECTURE     XIII. 

Of  the  Organs  of  Man  fubfervient 
to  Generation. 


H  E  Parts  of  Generation  in  Males  are 
of  different  Kinds  ;  fome  of  them  be- 
ing wholly  contained  in  the  Abdo- 
men, and  others  externally.  From 
this  Situation,  they  might  properly 
enough  be  divided  into  external  and  internal  Parts  •, 
and  all  thofe  belonging  to  the  firft  Clafs  might  be 
defcribed  before  thofe  of  the  fecond. 

But  it  is  itill  more  proper  to  have  a  Regard 
to  the  Oeconomy  of  thefe  Parts,  according  to 
which  their  Fun<5lions  begin  in  fome  internal  Parts, 
are  continued  in  fome  external  Parts,  return  again 
to  the  internal,  and  are  finiflied  in  the  external. 

Spermatic  Vessels. 

The  fpermatic  ^  Arteries  arife  moil  commonly 
from  the  anterior  Part  of  the  inferior  Aorta  near 
each  other,  and  about  -an  Inch  lower  than  the  Ar- 
terias  Renales.  Their  Origin  oftentimes  varies,  as 
I  have  obferved  them  to  arife  from  the  renal  Ar- 
tery ;  and  fometimes  they  exit  higher,  lower,  or 


*  They  ought  more  properly  to  be  called  teftical  Arteries,  as  they 
do  no  more  than  the  others  in  conveying  ths  Blood  to  be  fecreted. 

more 
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more  laterally,  than  is  common;  and  each  Artery 
has  been  feen  to  arife  from  other  different  Places. 

They  run  down  obliquely  in  the  pofterior  Part 
of  the  Abdomen,  within  the  cellular  Subftance  of 
the  Pei-itonsum,  pafTing  infenfibly  from  behind 
forward,  and  fo  parting  gra,dual]y  mere  and  more 
from  the  Aorta,  they  crofs  over  the  anterior  Side  of 
the  Ureters,  and  run  through  the  Apertures  of  the 
abdominal  Mufcles  along  with  the  Elongations  or 
Produ6lion3  of  the  cellular  Portion  of  the  Peri- 
toneum. 

They  are  fmall  at  their  Origin,  and  in  their 
Courfe  downwards,  and  giv^e  off  pretty  confide- 
rable  lateral  Ramifications  to  the  Membrana  Adi- 
pofa,  Peritoneum,  and  alfo  to  the  Mefentery, 
where  they  feem  to  communicate  with  the  mefen- 
teric  Arteries. 

They  fometimes  pafs  through  the  Areolas  of  the 
fpermatic  Veins ;  and  before  they  egrefs  from  the 
Abdomen,  they  are  divided  into  very  fine  Rami, 
which  run,  in  a  more  or  lefs  winding  Courfe,  al- 
moft  p'arallel  to  each  other. 

Afterwards  they  enter  the  cellular  Produ(5lions 
of  the  Peritonaeum,  which  ferve  them  for  Vaginae. 
They  do  not  fluftuate  indifferently  from  one  Side 
to  the  other  of  thcfe  Vaffine,  but  are  connecfted 
along  their  inner  Surface  by  thin  membranous  La- 
mine,  which  are  likewife  Continuations  of  the 
cellular  Subilance  of  the  Peritoneum. 

The  Arteries  continue  the  fame  winding  Courfe 
within  thefe  Vagine  \  paffing  before  the  VafaDe- 
ferentia,  which  are  likev/ife  contained  in  them,  and 
at  length  terminate,  by  Ramifications,  in  the  Epi- 
didymes  and  Teftes. 

The  fpermatic  Veins  accompany  the  Arteries, 
and  have  nearly  the  fame  Courfe.  The  right  Vein 
arifcs  commonly  ironi  the  Trunk  of  the  Vena 
Cava,  in  the  fame  Manner  as  the  Artery  from  the 

Aorta : 
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Aorta :  And  I  have  fometimes  obferved  it  to  rife 
from  the  Union  of  the  right  renal  Vein  with  the 
Vena  Cava  ;  and  fometimes  I  have  feen  three  Veins 
on  the  right  Side  egrefs  feparately  from  the  Trunk 
of  the  Vena  Cava  :  The  left  fpermatic  Vein  arifes 
commonly  from  the  left  renal  Vein. 

In  their  Courfe  they  firft  join  the  Arteries,  and, 
together  with  them,  enter  the  cellular  Productions 
of  the  Peritoneum,  to  which  they  are  connefted 
in  the  fame  Manner  :  From  their  Origin  to  their 
Paffage  through  the  Apertures  of  the  abdominal 
Mufcles,  they  fend  off  feveral  Rami  to  the  Mem- 
brana  Adipofa  of  the  Kidneys,  Peritoneum,  and 
Mefentery,  where  they  feem  to  communicate  with 
the  Vens  Mefaraics,  and  confequently  with  the- 
Vens  Portae. 

A  little  below  the  Place  where  they  traverfe 
the  Ureters,  they  fend  out  a  confiderable  Branch, 
v/hich  is  afterwards  divided  into  two  Rami,  one  of 
which  communicates  with  the  Vena  Capfularis, 
and  the  other  oftentimes  with  the  Renalis  j  and 
lower  down  they  give  out  the  Vein,  which  com- 
municates v/ith  the  Vena  Mefaraica,  as  already 
mentioned. 

They  differ  from  the  fpermatic  Arteries,  not  only 
in  that  they  are  bigger,  and  their  Tunics  thinner ; 
but  alfo  in  being  more  divided  and  multiplied,  as 
they  defcend  to  the  Apertures  of  the  abdominal 
Mufcles;  and  as  they  gradually  produce  a  large 
Fafciculus  of  Ramifications  (which  the  An.tients, 
named  them)  v/ith  the  Arteries,  Vafa  Pyramidalia, 

Thefe  Ramifications  often  com^municate  with 
each  other  in  this  Courfe,  and  form  a  great  Num- 
ber of  Areola,  Contortions,  and  Convolutions,, 
fo  as  to  reprefent  a  kind  of  Plexus,  which  is  con- 
neded  to  the  cellular  Vagina  of  each  Side  by  very 
fine  Lamellae  •,  and  the  Artery  which  accompanies 
the  Vein  croiT«  it  in  feveral  Prat::^j  and  runs  thro' 

the 
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the  Areolae  in  different  Dircclions.  Thefe  frequent 
Convolutions  have  piven  Rife  to  the  Name  of 
Vafa  Pampiniformia,  formerly  given  to  thefe  Vef- 
fels  ;  and  their  particular  Adhefions  to  each  other 
at  fome  Places  made  it  believed,  that  there  were 
real  Anaftomofes  between  the  Artery  and  the 
Vein. 

Leal  Lealis,  an  Italian  Anatomift,  not  con- 
fidering  the  lateral  Ramifications  of  the  fpermatic 
Arteries  and  Veins,  thought  he  was  able  to  de- 
monflrate  thefe  pretended  Anaftomofes.  The  Ex- 
periments made  by  him,  on  living  Animals,  prove 
nothing  to  the  Purpofe.  His  Way  was,  to  make 
a  common  Ligature  on  both  VefTels,  a  little  above 
the  Tefticle,  and  another  on  the  Trunk  of  the 
Vein,  after  he  had  emptied  it ;  then  prefling  the 
Aorta,  to  force  the  Blood  into  the  fpermatic  Ar- 
tery, the  Vein,  which  he  had  before  emptied,  was 
found  to  be  prefently  filled. 

From  thence  he  concluded,  that  the  Courfe  of 
the  Blood  to  and  from  the  Tefticle,  being  ob^ 
ftrufted  by  the  inferior  Ligature,  there  muft  be 
fome  Anaftomofes  between  the  two  Ligatures, 
through  which  the  Vein  was  fupplied  with  Blood. 
But  it  is  very  plain,  that  this  Effeft  was  owing  to 
the  lateral  Ramifications  of  the  fpermatic  Artery 
and  Vein,  and  not  to  his  pretended  Anaftomofis. 
Thefe  fine  lateral  Ramifications  were  well  known 
to  EusTACKius,  but  had  efcaped  Leal  Lealis. 

Testes. 

The  Tcftes  *  are  two  glandular  Bodies,  fituated 
near  each  other,  without  the  Abdomen,  below  the 

In- 


*  Thefe  Organs  are  iioi  nivvays  locigcd  withm  the  Abiloir.tn  in  the 
Peiilonwum  in  a  Fcetug,  us  IIai,i,i:r.  inl'eited  in  h.ls  Prim.  Lin.  P'.iyf. 
imt  only  ion.euaieb  ihiy  i-euv.iin,  \\\o'  very  i.iroly,  concv.;ik\l  iu  the  in- 
terior 
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Interftice  betv/een  the  Groins  in  an  Adult.  The 
Antients  named  them  Didymi,  or  Gemini.  Their 
Size  is  nearly  that  of  a  Pigeon's  Egg,  and  they 
are  of  an  oval  Figure,  a  Httle  flatted  on  each  Side. 
We  may  confider  in  each  Tefticle  two  Extremities, 
two  Margins,  and  two  Sides  :  One  Extremity  is 
fituated  anteriorly,  and  a  little  fuperiorly,  the 
other  pofleriorly,  and  a  little  inferiorly  ;  and  their 
Margins  lie  fuperiorly  and  inferiorly. 

At  the  fuperior  Margin  they  have  each  an  Ap- 
pendix, called  Epididymis,  together  Vv'ith  which  it 
is  involved  in  feveral  Coverings ;  and  they  are 
both  fufpended  in  a  common  one  called  the 
Scrotum. 

Each  Tefticle  is  a  fpermatic  Gland  formed  by  a 
vaft  Number  of  fine  whitifh  Tubuli,  folded  and 
twifted  in  different  Manners,  and  diftributed  in 
various  Fafciculi,  between  membranous  Septa; 
and  the  whole  being  furrounded  by  a  ftrong  com- 
mon Covering,  named  Tunica  Albuginea. 

Tliefe  Septa  are  difpofed  longitudinally,  divari- 
cating from  each  other  on  one  Side,  and  approach- 
ing on  the  other.  They  approach  each  other  along 
one  Margin  of  the  Tefticle,  and  terminate  in  a 
long  narrow  whitifti  Body,  as  in  a  kind  of  Axis. 

From  thence  they  divaricate  in  a  regular  Man- 
ner, and  are  fixed  by  their  oppofite  Margins  on  the 
interior  Surface  of  the  Tunica  Albuginea,  of  which 


ferlor  Part  of  the  Abdomen,  particularly  in  young  SubjevSrs;  .which, 
have  been  taken  for  Tumors,  or  inguinal  Hernias  :  And^  though  im- 
properly, Bandages  were  applied  for  that  fuppofed  Diibrder,  which 
were  ot  very  bad  Confequence. 

V^'^e  read  in  Blasius's  Obferv.  Med.  Rarlor.  of  a  Man  of  Thirty 
Years  of  Age,  who  was  laid  to  have  three  Tellicles  ;  viz.  two  on 
the  right,  and  one  on  the  left  Side,  each  of  which  had  its  particular 
Veflels,  and  the  lame  Bulk  of  Conformation. 

The  fame  Author  fays,  he  met  with,  in  a  Sub)e6l  which  had  three 
Kidneys,  two  in  the  left,  and  one  in  the  right  Sicjs }  and  each  had 
its  particular  Ureter. 

Vol.  IL  (^  they 
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they  appear  to  be  a  Continuation.  This  white 
Body  may  be  termed  the  Nucleus  of  the  Tef- 
ticle*. 

From  this  Defcription  v/e  fee,  that  all  thefe  Septa 
are  not  of  an  equal  Breadth ;  that  the  InterPcices 
between  them  are  in  feme  meafure  triangular  ;  and 
that  the  Extent  of  the  fmall  Tubes,  which  lie 
therein,  muil  be  very  confiderable.  They  have 
been  reckoned  to  amount  to  many  Ells  -f,  by 
taking  the  Sum  of  all  their  feveral  Portions  ;  and 
they  may  be  eafily  unfolded  by  a  long  Maceration, 
which  deftroys  the  delicate  Subfcance  by  which  all 
their  Folds  and  Convolutions  are  connected. 

All  thefe  Tubuli  feem  to  terminate,  by  afmaller 
Number  of  common  Trunks,  at  the  white  Body 
or  Nucleus  already  mentioned  •,  which  Trunks 
afterwards  pierce  fuperioily  the  anterior  Extremity 
of  the  Tellicle,  and  are  diipofed  in  feveral  Folds 
along  the  lateral  external  Part  of  the  luperior 
Margin,  all  the  way  to  the  pofterior  Extremity. 
From  this  Union  arifes  a  long  whitilh  plaited  Faf- 
ciculus  called  Epididymis. 

The  Epididymis  thus  formed,  may  be  reckoned 
a  Produdion  of  the  Tefticle,  or  a  kind  of  Tefcis 
Accclforius  ;  and  it  refembles,  in  fom.e -meafure,  an 
Arch  fupported  by  its  Center.  It  is  more  con- 
tracted in  [he  Middle  than  at  the  Extremities,  by 
wliicli  it  is  clofel/  unieed  to  thefe  of  the  Teiiicle. 

Between  its  Extremities  it  does  not  immediately 
touch  the  Tefticle,  but  is  only  loofely  connecled 
to  it  by  the  Dupiicaturc  of  a  very  hne  and  almoll 
tranfparent  Membrane,  as  by  a  kind  of  Ligament. 
This   Membrane  is  the  Continuation  and  Dupli- 


*  Flift  ddalbed  by  HiGHMORE;  whence  it  Is  named  Corpus 
Highmori. 

f  Bellini  fays  about  three  Hundred ;  but  they  arc  more  eafily  to 
untwilt  in  Ruis',  thun'  ai'ry  other  x\niin;il  I  know  of. 

cature 
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cature  of  the  Tunica  Albuginea ;  which,  having 
fuppiied  the  Place  of  a  Ligament  to  the  Epididy- 
mis, afterwards  invells  it. 

The  Epididymis  is  flat,  a  little  concave  on  the 
inferior  Side,  or  that  next  the  Tefticle,  irregularly 
convex  fuperiorly,  or  on  that  turned  from  the  Tef- 
ticle •,  and  thefe  two  Sides  are  diftinguifhed  by  two 
angular  Margins;  by  the  interior  of  which  it  is 
connefted  to  the  Teflicle  in  the  Manner  already 
faid,  but  the  external  Margin  and  flat  Side  are 
loofe  and  free. 

The  anterior  Extremity  or  Head  of  the  Epidi- 
dymis arifes  from  the  Tefticle  ;  and  the  pofterior 
Extremity,  which  likewife  adheres  very  clofely  to 
it,  is  incurvated  from  the  pofterior  to  the  anterior, 
and  a  little  fuperiorly,  and  contrafting,  by  Degrees, 
forms  a  particular  Canal  called  Vas  Deferens. 

The  Scrotum  is  the  cutaneous  Tegument  of  the 
Teftes.  Externally  it  is  common  to  both,  formed 
by  a  Continuation  of  the  Skin  of  the  adjacent 
Parts,  and  commonly  very  uneven,  having  a  great 
Number  of  Rug^  on  its  external  Surface.  Inte- 
riorly it  forms  a.  mufcular  Capfula  for  each  Tef- 
ticle, called  Dartos. 

The  exterior  or  cutaneous  Portion  of  the  Scro- 
tum is  nearly  of  the  fame  Structure  with  the  Skin 
in  general,  of  which  it  is  a  Continuation  ;  only 
it  is  fomewhat  thinner,  and  is  likewife  plentifully 
furnilhed  with  febaceous  Glands,  and  Bulbs  or 
Roots  of  Hairs. 

Though  it  is  a  common  Covering  for  both  Tef- 
ticlcs,  it  is,  neverthelefs,  diftinguifhed  into  two  la- 
teral Parts  by  a  fuperhcial  and  uneven  prominent 
Line,  which  appears  like  a  kind  of  Suture,  and 
from  thence  has  been  terrnfd  Raphe. 

This  Line  is  a  Continuation  of  that  which  di- 
vides, in  the  fame  Manner,  the  cutaneous  Tegu- 
ment of  the  Penis,  and  it  is  continued  thro'  the 
..  0^2  Pe- 
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Pefinjeum,  which  it  divides,  likewife,  all  the  Way 
to  the  Anus.  It  is  only  fupcrficial,  and  does  not 
appear  on  the  Infide  of  the  Skin. 

The  interior  Surface  of  this  cutaneous  Saccus  is 
lined  by  a  very  thin  celhilar  Membrane,  through 
which  the  Bulbs  and  Glands  appear  very  diftinftly 
when  we  view  its  Infide.  It  incrcafes  in  Size, 
chiefly,  according  to  its  Length  ;  and  then  the 
RugcE  difappear,  more  or  lefs,  according  to  the 
Degrees  of  the  preternatural  State  or  Indifpo- 
fition. 

Dartos. 
The  Dartos,  or  mufcular  Portion  of  the  Scro- 
tum, is  a  true  cutaneous  Mufcle ;  the  Fibres  of 
which  are,  for  the  moft  part,  ftrongly  connefted  to 
the  Skin,  running  through  the  celkilar  Subftance 
which  lies  between  thefe  two  Portions  inftead  of 
a  Membrana  Adipofa,  but  without  the  leafl  Ap- 
pearance of  Fat.  This  Mufcle  is  thin,  and,  by 
the  Difpofition  of  its  Fibres,  forms  a  Capfulawith 
two  Cavities,  or  two  fmall  Bags  joined  laterally  to 
each  other,  and  contained  within  the  cutaneous 
Portion. 

The  lateral  Parts  of  thefe  two  Capful^?,  which 
are  turned  from  each  other,  are  longer  than  thole 
which  are  connefted  -,  and  by  this  Union  a  Sep- 
tum is  formed  betv/een  the  Teftcs,  which  may  be 
called  Mediaftinum  Scroti. 

The  Raphe  or  Suture,  already  mentioned,  adheres 
to  the  Edge  of  this  Septum,  and  thereby  braces 
down  the  Middle  of  the  cutaneous  Portion,  which 
from  thence  appears  to  have,  in  Part,  two  Cavi- 
ties ;  and  this,  perhaps,  v/as  what  gave  Occafion  to 
jiiake  the  French  Word  for  the  Scrotum  to  be  in 
the  plural  Number.  The  other  Edge  of  the  Sep- 
tum adheres  to  the  Urethra. 

The  tvv^o  Capfula;  of  the  Dartos  are  lined,  on  the 
internal  or  concave  Side,  by  a  cellular  Subilance 

more 


Led. XI II.     of  Generation.  229 

more  confiderable  than  that  between  the  convex 
Side  and  the  Skin ;  fo  that  the  mufcnlar  Fibres, 
all  the  Way  to  the  Septum,  lie  between  two  cel- 
lular Strata.  They  run  through  the  external  Stra- 
tum, as  has  been  laid,  to  be  inferted  in  the  Skin, 
and  by  their  Contraftion  they  form  the  natural 
Rugse  of  the  Scrotum. 

Thefe  flefhy  Fibres  have  likewife  a  ftrifl  Con- 
nexion with  the  internal  cellular  Membrane,  efpe« 
cially  at  the  fuperior  Part  below  the  Groin,  where 
the  anterior  and  external  lateral  Portions  of  the 
Dartos  terminate  by  a  kind  of  tendinous  or  liga- 
mentary  Expanfion,  which  is  ftrongly  united  to 
the  internal  cellular  Membrane.  This  is  as  a  par- 
ticular Fafcia  Lata,  which  gives  Infertion  to  the 
Portions  of  the  Dartos  juft  mentioned,  and  as  a 
broad  Frsenum  which  keeps  the  fame  Portions  to- 
gether. 

The  aponeurotic  or  ligamentary  Expanfion  of 
the  Dartos  is  fixed  in  the  Ramus  of  the  Os  Pubis, 
between  the  Mufculus  Triceps  and  the  Origin  of 
the  Corpus  Cavernofum  of  the  fame  Side  (which 
Ihall  be  defcribed  hereafter),  all  the  Way  to  the 
inferior  Part  of  the  Symphyfis  of  thefe  Bones. 
The  internal  Portion  of  thefe  mufcular  Capfute, 
or  that  which  forms  the  Septum  Scroti,  is  fixed  to 
the  Urethra  by  means  of  a  Communication  be- 
tween the  fame  ligamentary  Expanfion  and  an- 
other; which  ihall  be  explained  in  its  proper  Place. 

Vasa  Deferentia 
Are  two  white,  folid,  flatted  Tubes,  one  lying 
on  the  right  Side,  the  other  on  the  left.  From 
the  Epididymis  (which  they  are  Continuations 
of)  each  of  them  runs  up,  in  the  cellular  Vagina 
of  the  fpermatic  Vefiels,  as  high  as  the  Aper- 
tures in  the  abdominal  Mufclesj  the  fanguiferous 
0^3  Veflels 


230  of  the  Organs    Lecl.  x  1 1 1 . 

VefTels  lying  forwards,  and  the  Vas  Deferens  be- 
hind them. 

This  Fafciculus,  thus  formed  by  the  fangiiinary 
VefTels,  Vas  Deferens,  and  their  common  Cover- 
ing,  is  termed  the  Spermatic  Cord.  The  Cover- 
ing is  fmoother  on  the  external  than  on  the  inter- 
nal Side,  and  for  that  Reafon  it  has  been  looked 
upon  as  a  Vagina ;  the  internal  Subftance  of  which 
is  moft  cellular,  and  connefls  all  the  VefTels  to- 
gether, while  the  external  forms  a  Covering  to  in- 
veft  them. 

The  Vas  Deferens,  having  reached  the  mem- 
branous Lamina  of  the  Peritoneum,  where  that 
Lamina  runs  over  the  Orifice  of  the  Vagina,  fe- 
parates  from  the  fanguiferous  VefTels,  and  runs  po- 
ileriorly,  in  Form  of  an  Arch,  in  the  cellular  Sub- 
llance  of  the  Peritonaeum,  as  far  as  the  nearefl 
Side  of  the  Bladder. 

It  pafTes  afterwards  behind  the  Body  of  the 
Bladder,  to  which  it  adheres  very  clofely,  as  alfo 
to  the  Lamina  of  the  Peritoneum  which  covers 
it,  and  then  continues  its  arched  Courfe  towards 
the  Cervix  of  the  Bladder,  where  both  Vafa  De- 
ferentia  meet,  and  their  Curvatures  terminate. 

In  this  Courfe  the  Vas  Deferens  pafTes  behind 
and  crofTes  the  neighbouring  umbilical  Artery, 
and  crofTes  the  Extremity  of  the  Ureter  of  the 
fame  Side  in  its  Paflage  between  that  Extremity 
and  the.  Bladder ;  then,  having  got  behind  the 
Bladder,  it  meets  the  Vas  Deterens  of  the  other 
Side  between  the  Infertions  of  the  Ureters,  and 
they  run  down  together  to  the  Cervix  of  the 
Bladder. 

This  Canal,  which  at  the  Origin  of  the  Epidi- 
dymis is  pretty  large  and  plaited,  becomes,  imme- 
diately afterwards,  fmaller  and  fmoother,  and  con- 
tinues in  that  Form  till  it  arrives  behind  the  Blad- 
der 
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•der,  where  it  begins  again  to  be  larger  and  more 
uneven. 

It  arifes  from  the  angular  Portion  or  pofterior 
Extremity  of  the  Epididymis,  and  from  thence 
runs  anteriorly,  in  a  very  cbiique  Courfe,  on  the 
half  pofterior  Part  of  the  Epididymis,  where  it 
is  a  little  incurvated  as  it  joins  the  poirerior  Por- 
tion of  the  fperraatic  Veifels, 

The  Texture  of  the  fmooth  Portion  of  this  Ca- 
nal is  very  folid,  and,  in  a  Manner,  cartilaginous, 
efpeciaily  near  the  Surface  of  its  Cavity,  which, 
though  very  narrow,  is  Hill  kept  open  by  means  of 
the  Solidity  and  Thicknefs  of  its  Sides. 

The  Cavity  of  the  Vas  Deferens  is  cylindrical, 
though  the  whole  Tube  is  fiat,  and  its  external 
Circumference  oval,  as  may  be  feen  by  cutting  it 
tranfverily  -,  and  the  Cavity  inlarges  as  it  paiTes 
behind  the  Bladder.  The  Termination  of  thefe 
Canals  mufh  be  referred  to  the  Delcription  of  the 
Urethra. 

The  particular  Coverings  of  the  Teftes  are  com- 
monly called  Tunics  •,  and  they  are  three  in  Num^- 
ber :  The  Tunica  Mufculofa,  nam.ed  Cremafter, 
Vaginalis,  and  Albuginea.  The  two  firft  are  com- 
mon to  each  Tefticle,  and  to  the  fpermatic  VefTels 
which  belong  to  it  -,  and  the  third  is  peculiar  to  the 
Teilicle  alone. 

The  Tunica  V^ginaHs  is  the  moft  confiderable 
of  the  three,  and  mull  be  defcribed  firft,  in  order 
to  conceive  the  Strufture  and  Connexion  of  the 
Cremaltcr,  which  is  very  improperly  called  a  Tu- 
nic. The  Albuo;inea  has  been  already  defcribed 
v/ith  the  Tefles. 

The  Tunica  Vaginalis  is  a  Continuation  of  the 
Vagina  of  the  fpermxatic  VefTel,  v/hich,  as  iu  ap- 
proaches the  Teilicle,  is  gradually  dilated,  and 
forms  two  CapfulcE,  one  contained  within  the 
other,  the  external  being  the  longed  ar.d  broadeit 
QI4  at 
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at  the  Bottom ;  To  that  there  is  a  void  Space  left 
between  them,  in  which  the  Tefticle  is  lodged. 

This  Strufture  may  likewife  be  explained  in  the 
following  Manner :  The  Vagina,  having  reached 
as  low  as  the  Tefticle,  is  divided  into  two  La- 
minas,  the  interior  of  which  is  the  Bottom  of  the 
Vagina,  apd  the  exterior  is  expanded  round  the 
Tefticle,  and  gives  it  that  Tunic  called  Vaginalis. 

The  internal  Surface  of  this  Tunic  is  lined  by  a 
fine  Membrane,  which  ftrengthens  the  Bottom  of 
the  Vagina,  and  forms  a  kind  of  Diaphragm, 
which  prevents  all  Communication  between  the 
Vagina  of  the  fpermatic  Veflel  and  the  Tunica  Va- 
ginalis of  the  Tefticle. 

The  Cremafter,  improperly  termed  a  Tunic,  is 
a  thin  mufcular  Membrane,  which  runs  down 
round  the  Vagina  of  the  fpermatic  Veftel,  and  ter- 
minates in  the  Tunica  Vaginalis  of  the  Tefticle. 

It  furrounds  almoft  the  whole  Vagina,  and  after- 
wards expands  itfelf  on  the  fuperior  and  external 
Part  of  the  Tunica  Vaginalis,  into  which  it  is  in- 
ferted,  and  terminates. 

It  arifes  partly  from  the  Ligamentum  Fallopii, 
and  partly  from  the  inferior  Margin  of  the  internal 
oblique  Mufcle  of  the  Abdomen  ;  and  on  this  Ac  - 
count  it  fecms  fometimes  to  arife  from  the  Spine  of 
the  Os  Ilium  ;  and  it  is  probable  that  the  Mufculus 
Tranfverfalis  likewife  contributes  fomewhat  to  its 
Formation. 

It  is  covered  by  a  very  fine  cellular  Membrane, 
detached  from  the  external  Side  of  the  Aponeu- 
rofis  of  the  Obliquus  Externus,  round  the  Open- 
ing commonly  called  the  Ring.  This  Membrane 
is  loft  in  the  cellular  Subftance  of  the  internal  Side 
pf  the  Dartos. 

From  all  this  we  fee,  that  the  Cremafter  is  rather 
^  Mufcle  of  the  Tunica  Vaginalis,  than  a  parti- 
cular  Tunic.     Thofe  among  the  Antients  who 

be- 
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believed  it  to  be  a  Tunic,  called  it  Tunica  Ery- 
throides,  from  a  Greek  Word  which  fignifies  red  ; 
but  this  Mufcle  is  not  always  red,  neither  is  that 
Colour  eilentially  necclTary  to  a  flefhy  Subftance. 

The  Corpora  Cavernofa  are  two  ligamentary 
and  very  limber  Tubes,  united  laterally  to  each 
other,  through  the  greateft  Part  of  their  Length, 
and  folid  at  their  two  Extremities,  two  of  which 
are  connected,  and  rounded  like  the  End  of  a 
Finger ;  the  other  two  divaricate,  like  the 
Branches  of  the  Greek  T,  and  diminiibing  gradu- 
ally in  Size  after  the  Divarication,  terminate  in  ari 
oblique  Point.  Thefe  divaricated  and  pointed  Ex- 
tremities may  be  called  the  Roots,  and  the  round 
Extremities  the  Heads. 

Thefe  two  Bodies  are  almoft  cylindrical ;  being 
found,  and  of  an  equal  Diameter  from  the  Roots 
to  the  Heads  •,  where  they  are,  in  fome  meafure, 
conical.  The  Hgamentary  Subftance  of  their  Sides 
is  eiaftic,  and  compofed  of  fine  compaft  Fibres, 
which  are  partly  tranfverfe,  and  partly  more  or  lefs 
oblique. 

The  Cavity  of  thefe  ligamentary  Tubes  is  in- 
tirely  lined  by  a  ftrong  cellular  or  cavernous  Sub- 
ftance, which  does  not  feem  to  be  a  Continuation 
of  the  lateral  one.  Thefe  Cells  communicate 
with  each  other,  and  are  always  more  or  lefs  full 
of  Blood,  refembling,  pretty  much,  the  cellular 
Subftance  of  the  Spleen  ;  only  Vv'ith  this  Differ- 
ence, that  the  Sides  of  the  Cells  are  thicker  in 
thefe  cavernous  Bodies,  and  without  any  addi- 
tional Subftance. 

By  the  Union  of  the  two  Corpora  Cavernofa, 
two  external  Sinufes  are  formed;  one  on  the  fu- 
perior  Side,  the  other  on  the  inferior.  The  infe- 
rior Sinus  is  fomev/hat  broader  than  the  fuperior, 
and  is  filled,  througji  its  whole  Length,  by  a  third 

Tube, 
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Tube,  narrower  than  the  Corpora  Cavernofa,  called 
the  Urethra. 

The  Roots  of  the  Corpora  Cavernofa  are  each 
fixed  to  the  Margin  of  the  fmall  Ramus  of  the 
Olfa  Ifchium  and  Pubis,  They  meet  at  the  Sym- 
phyfis  of  the  OlTa  Pubis,  where  each  of  them  be- 
comes a  cylindrical  Tube,  and  unites  with  the 
other  in  the  Manner  already  faid. 

The  Heads,  or  rounded  Extremities,  connect 
the  Bafis  of  a  diflinft  Body,  called  the  Glans, 
which  is  an  Expanlion  of  the  Urethra,  and  clofely 
united  to  it  in  the  Manner  which  fnall  be  ex- 
plained. 

By  the  Union  of  the  Corpora  Cavernofa  from 
their  Roots  to  their  round  Extremities  or  Pleads, 
a  particular  Septum  is  formed  by  the  tranfverfe 
Fibres  of  both.  Between  the  Fibres  of  this  Sep- 
tum, feveral  fmall  void  Spaces  are  left,  by  v/h:ch 
the  Corpora  Cavernofa  comm.un'cate  with  each 
other  •,  and  therefore,  by  blowing  into  one  of 
them,  we  prefendy  inflate  the  otlier.-  Towards 
the  rounded  Extremities,  the  Septum  diininiflies 
every  Way. 

The  Urethra  is  the  third  fpongy  Tube  which 
compofes  the  Penis,  and  adheres  to  the  Corpora 
Cavernofa  through  the  whole  Length  of  the  infe- 
rior Sinus  formed  by  their  Union.  It  diifers  rrom 
the  other  two,  both  as  it  is  narrower,  and  as  it 
forms  a  concave  Canal.  Its  Subfrance  is  fpongv 
or  cavernous,  except  a  fmall  Portion  next  the 
Bladder,  and  its  internal  and  external  Surfaces  arc 
membranous. 

It  is,  at  firft:,  no  more  than  a  membranous  Ca- 
nal continued  from  the  anterior  Opening  of  the 
Bladder  at  the  Place  called  the  Neck,  which  is  a 
Name  that  would  be  more  proper  for  this  Portion 
of  the  Urethra. 

About 
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About  a  Finger's  Breadth  and  a  Half  from  its 
Origin,  itconnefts  a  cavernous  Subftance  like  that 
of  the  two  other  Tubes,  only  fmaller,  which  fur- 
rounds  it  through  the  whole  Extent  of  the  inferior 
Sinus  of  the  Corpora  Cavernofa. 

But  before  this  fpongy  Subftance  begins  to  fur- 
round  the  Urethra,  it  forms  a  diftinft  oblong  Body 
which  is  connefted  only  to  the  inferior  convex  Side 
of  the  Canal,  and  afterwards,  being  divided  on  each 
Side,  invefts  it  quite  round  :  This  Body  is  called 
the  Bulb  of  the  Urethra;  being  larger  than  any 
other  Part  of  that  Canal,  and  divided  interiorly, 
by  a  very  fine  membranous  Septum,  into  lateral 
Parts  ;  and  therefore,  v/hen  it  is  inflated,  it  appears 
to  be  double,  or  with  two  Heads. 

The  firft  Portion  of  the  Urethra,  or  that  which 
is  not  covered  by  the  cavernous  Subftance,  and 
which,  from  the  Bladder  to  the  Bulb,  is  only  a 
membranous  Canal,  is  fuftained  by  a  large,  folid, 
whitifti  Mafs,  of  the  Figure  of  a  Chefnut',  fituated 
between  the  Bladder  and  the  Bulb  of  the  Urethra, 
its  Bails  being  towards  the  Bladder,  the  Apex  to- 
v/ards  the  Urethra,  and  the  Sides  lying  fuperiorly 
and  inferiorly. 

This  Body  is  named  the  Proftates,  from  a  Greek 
Word  which  expreftes  its  Situation  before  the  Ve- 
ficulse  Seminales,  and  implies  a  Plurality,  becaufe 
it  appears  to  be  divided  into  two  lateral  Lobes  by 
a  concave  Sinus,  which  runs  through  its  fuperior 
Side  from  the  Bafis  to  the  Apex.  The  firft  Por- 
tion of  the  Urethra  lies  in  this  Sinus,  adhering 
very  clofely  to  the  Proft'ates  which  furround  it. 

The  Body  of  the  Proftates  lies  on  the  Intefti- 
num  Re6lum,  and  the  Apex  is  under  the  internal 
Labium  of  the  cartilaginous  Curvature  of  the  OlTa 
Pubis.  The  internal  Subftance  is  fpongy,  but 
very  compact ;  and  in  each  Lobe  there  are  feve- 
l*al  Follicuh  which  open  into  the  firft  Portion  of 
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the  Urethra,  towards  the  Bottom  of  the  Sinus,  as 
fhall  be  fhewn.  The  fmall  Portion  of  the  Ure- 
thra between  the  Apex  of  the  Proflates  and  the 
Bulb,  perforates  the  interolTeous  Ligament  of  the 
Ofia  Pubis  :  This  Portion  is  very  fhort,  its  Length 
being  no  more  than  what  is  fufficient  to  pafs  thro* 
the  Foramen  in  the  Ligament,  the  pofterior  Side 
of  which,  confequently,  touches  the  Apex  of  the 
Proflates,  and  its  anterior  the  Bulb  of  the  Urethra. 
This  Portion  might  be  called  the  Cervix  of  the 
Urethra,  and  that  which  lies  between  the  Body  of 
the  Bladder  and  the  Proftates  might  be  called, 
more  properly,  tiic  Cervix  of  the  Bladder. 

The  ipongy  Subftance  of  the  Urethra,  having 
reached  the  Extremity  of  the  Corpora  Cavernofa, 
forms  a  large  Head,  called  the  Glans,  which 
crowns  the  three  fpongy  Pillars ;  with  this  Differ- 
ence, however,  that  it  is  a  Continuation  of  the 
fpongy  Subftance  of  the  Urethra,  and  only  ad- 
heres to  the  Extremity  of  the  Corpora  Cavernofa 
without  any  direft  Communication. 

It  is  for  this  Reafon,  that,  if  we  blow  into  the 
fpongy  Subftance  of  the  Urethra,  the  Glans  is 
prefently  inflated,  and  no  Air  paffes  into  the  Cor- 
pora Cavernofa ;  but  when  we  blow  into  one  of 
thefe  Bodies,  the  Air  paftes  immediately  into  the 
other,  the  Urethra  and  Glans  remaining  as  they 
were. 

The  Figure  of  the  Glans  is  that  of  a  rounded 
Cone,  a  little  flattened  inferiorly,  and  with  an  ob- 
lique prominent  Bafis,  the  Circumference  ot  which 
is  fomewhat  greater  than  that  of  the  Corpora  Ca- 
vernofa. 

The  fpongy  Subftance  of  the  Glans  is  thick  and 
uniform  next  the  Corpora  Cavernofi,  but  next  the 
Urethra  it  is  perforated  by  a  Continuation  of  that 
Canal,  and  is  there  no  thicker  than  the  Urethra 
before  the  Formation  of  the  Glans. 

Therer 
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Therefore  the  Canal  of  the  Urethra  does  not 
lie  in  the  Middle  of  the  Glans,  but  continues  its 
direct  Courfc  through  the  inferior  flat  Side  of  it 
towards  the  Extremity,  where  it  terminates  by  an 
oblong  Orifice. 

All  the  convex  Surface  of  the  Glans  is  covered 
by  a  fine  villous  Subilance,  and  again  by  a  fine 
Membrane  refembling  the  red  Part  of  the  Lips. 
The  Circumference  of  the  Bafis  of  the  Glans  has 
a  double  Row  of  fmall  Papilla,  which  may  be 
reckoned  febaceous  Glands,  from  which  a  thick 
Matter  is  difcharged. 

We  have  feveral  Things  to  take  Notice  of  in 
the  Cavity  of  the  Urethra,  at  the  Bottom  of  which, 
the  firft  Portion,  or  that  which  lies  within  the  Pro- 
ftates,  there  is  a  fmall,  oblong,  oval  Eminence, 
pretty  large  on  the  pofterior  Part,  and  terminating 
anteriorly  in  a  Point,  called  Caruncula,  or  Veru- 
montanum.  The  large  Portion  of  it  is  commonly 
perforated  by  two  Apertures,  fometimes  only  by 
one,  and  very  feldom  by  three ;  and  thefe  are  the 
excretory  Orifices  of  the  Veficulse  Seminales. 
Each  Orifice  has  a  fmall  thin  membranous  Margin, 
which  may  ferve  for  Valves  to  the  excretory  Du6ts 
of  the  Veficuls. 

On  each  Side  of  the  large  Portion  of  the  Ca- 
runcula there  are  five  or  fix  Apertures,  ranked  in 
Form  of  a  Crefcent  round  its  lateral  Parts,  which, 
arc  the  Orifices  of  the  excretory  Du6ls  of  the  Pro* 
ftatcs  which  come  from  the  Foiliculi  already  men- 
tioned, and  run  in  an  oblique  Courfe  to  the  Ori- 
fices, in  a  kind  of  membranous  Duplicature. 

The  Veficuls  Seminales  are  foft  whitifh  Bodies, 
about  three  or  four  Fingers  Breadth  in  Length, 
one  in  Breadth,  and  about  three  Times  as  broad 
as  thick,  fituated  obliquely  between  theRe<5lum  and 
the  inferior  Part  of  the  Bladder,  in  fuch  a  Manner, 
as  that  their  fuperior  Extremities  are  at  a  Diilance 

from 
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from  each  other,  and  their  inferior  Extremities 
united  between  thofe  of  the  Vafa  Deferentia,  of 
which  they  imitate  both  the  Obhquity  and  the  In- 
curvation. 

They  are  irregularly  round  fuperioijy,  and  their 
Breadth  dccreafes  gradually  from  thence.  By  the 
Union  of  their  interior  Extremities  they  form  a 
kind  of  Fork,  the  Branches  of  which  are  broad, 
and  bent  like  Rams  Horns  :  Thefe  Extremities  are 
very  narrow,  ard  form  a  fma!I  Cervix,  which  runs 
behind  the  Bladder  towards  its  Orifice,  and  con- 
tinues its  Coiirfi  in  the  Sinus  of  the  Profbates, 
throuo;h  the  Subffance  of  the  contio;uous  Portion 
of  the  Urethra,  till  its  Extremities  pierce  the  Ca- 
runcula  in  the  Manner  already  faid. 

The  internal  Subilance  of  the  Veficul^  is  plaited, 
and,  in  a  Manner,  diilinguifned  into  feveral  Cap- 
ful^e  by  contorted  Folds.  Their  external  Surface 
is  covered  by  a  fine  Membrane  which  ferves  for  a 
Border  and  Fraenum  to  the  Folds,  and  is  a  true 
Continuation  of  the  cellular  Subftance  of  the  Pe- 
riton.'eum.  The  Veficulie  may  eafily  be  unfolded, 
and  all  their  Contorfions  ftreightened ;  and,  by  this 
means,  they  become  much  longer  than  in  their  na- 
tural State. 

Their  inner  Surface  is  villous  and  glandular, 
and  continually  furniflies  a  particular  Fluid,  which 
exalts,  refines,  and  perfects,  the  Semen,  which 
they  receive  from  the  Vafa  Deferentia,  and  of 
which  they  are  the  Refervatories,  tor  a  certain 
Time. 

The  Pafiii2;eof  the  Vafa  Deferentia  into  the  Ve- 

CD 

ficul.'E  is  very  particular.  It  has  been  already  ob- 
ferved,  that  thefe  Canals  are  incurx'ated  behind 
the  Bladder-,  and  that  their  contracted  Extre- 
mities unite  at  that  Place.  They  unite  in  an  Angle, 
and  run  between  the  contiguous  I^xtremities  of 
the  Vcficuht ;   and  this  Union  is  lb  clofe,  that  the 

ad- 
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adhering  Portions  feem  to  form  only  one  middle 
Septum,  between  two  fmall  Tubes,  each  of  which 
is  formed  partly  by  the  Extremity  6f  one  Vas  De- 
ferens, and  partly  by  that  of  the  neighbouring  Ve- 
ficula. 

This  lateral  Union  of  the  Extremities  of  the 
Vas  Deferens  and  Veficula  Seminalis  on  each  Side, 
forms  likewife  a  kind  of  fhort  Septum,  which  ter- 
minates in  a  Crefcent,  like  a  fmall  femilunar  Valve, 
and  the  Extremity  of  the  Vas  Deferens  is  nar- 
rower than  that  of  the  Veficula.  By  this  Mecha-- 
nifm,  the  Fluid  contained  in  each  Vas  Deferens 
has  Liberty  to  enter  the  contiguous  Veficula  ;  but 
that  contained  in  the  Veficula  cannot  return  into 
the  other  Canal*. 

Afterwards  the  two  fmall  Tubes,  each  formed 
by  the  Extremities  of  the  Vas  Deferens  and  Vefi- 
cula, run  in  between  the  Balis  of  the  Proftates  and 
Canal  of  the  Urethra  •,  and  perforating  the  Sides 
of  that  Canal  obliquely,  they  terminate  in  the  Ca- 
runcula  in  the  Manner  already  faid. 

The  Infide  of  the  Canal  of  the  Urethra  is  lined 
by  a  fine  Membrane  full  of  capillary  VelTels,  and 
its  Surface  is  perforated  by  a  great  Number  of 
oblong  Apertures,  or  fmall  Lacuna,  of  different 
Sizes,  the  largeft  lying  near  the  Glands. 

Thefe  Lacunae,  or  Orifices  of  the  excretory 
Du6ts  of  the  fame  Number  of  fmall  Glands,  are 
difperfed  through  the  Subftance  of  the  Urethra  ; 
which  Du(5ls  run,  tor  fome  Way,  in  the  fpongy 
Subftance,  along  the  convex  Side  of  the  internal 
Membrane  of  the  Urethra,  and  open  obliquely^ 
from  behind  forwards,  into  the  great  Canal.     The 


*  If  we  blov/  Into  oijie  of  the  Vafa  Deferentia,  after  having  com- 
■preffed  th^  Urethra,  the  Air  inflates  the  contiguous  Veficula  S;niinalis 
and  the  Bladder  of  Urine,  without  pcifTing  into  the  Veficula,  or  Ca- 
nal oi  the  other  Side,  except  v.'e  blow  Vvith  too  great  Violence. 

Margins 


240  of  the  Organs    Ledl.  xiii. 

Margins  of  the  Lacuna  are  fcmilunar,  or  like  a 
Crefcent,  becaufe  of  the  Obliquity  of  their  Open- 
ing. 

A  little  way  from  the  Beginning  of  the  cellular 
Subftance  of  the  Urethra,  we  meet  with  two  La- 
cunas more  confiderable  than  the  reft,  and  their 
Du6ls  are  very  long :  Thefe  Lacuns  and  Dufts 
lead  to  two  glandular  Bodies,  fituated  on  the  two 
convex  Sides  of  the  fpongy  Subftance  of  the  Ure- 
thra near  the  Bulb.  Each  of  them  is  about  the 
Size  of  a  Cherry-ftone,  but  they  are  oblong  and 
flat,  and  covered  intirely  by  the  Mufcles  called 
Acceleratores.  Thefe  two  Bodies  are  comm.only 
called  Proftats  Inferiores ;  but  if  their  Situation 
be  carefully  examined,  they  will  be  found  to  be 
higher  than  the  true  Proftates.  There  is  a  third 
Body  of  the  fame  kind  fituated  more  anteriorly. 

The  Cavity  of  the  Urethra  refembles,  nearly, 
that  of  a  fmall  writing  Pen.  It  is  not  every-where 
round  •,  and  towards  the  Gland  becomes  broader 
and  flatter  on  each  Side,  efpecially  in  the  Gland 
itfelf,  where  there  is  a  kind  of  oval  or  navicular 
Foifula. 

This  Canal  terminates  at  the  Extremity  of  the 
Glans  by  a  narrow  oblong  Orifice,  or  Fifilire, 
\vhich  is  much  lefs  than  the  reft  oi:  the  Cavity  : 
The  CommiiTures  of  this  fmall  FiiTuie  are  turned 
one  towards  the  convex,  the  other  towards  the  flat 
Side  of  the  Glans,-  and  the  Labia  of  the  FiflTure 
are  its  lateral  Parts  ;  and  it  fecms  to  be  furrounded 
by  fieihy  Fibres. 

The  Integuments  Vv-hich  cover  all  thefe  Parts 
are  thre?  or  lour  in  Number.  The  firft  is  the  Skin, 
with  the  Cuticula  -,  the  fecond  is  the  common  cel- 
lular Membrane,  which,  in  this  Place,  feldom  con- 
tains any  Fat  •,  the  third  is  termed  nervous  ;  and 
the  fourth  is  a  particular  cellular  Membrane,  which 
is  not  always  to  be  found. 

The 
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The  firfl  of  thefe  Integuments,  the  Skin,  is  a 
Continuation  of  that  of  the  Pubis  and  Scrotum, 
and  adheres  to  the  fecond  all  the  way  to  the  Bafis 
of  the  Gland  where  that  fecond  Integument  ends. 
The  reft  of  the  cutaneous  Integument  covers  the 
Glans  without  Adhefion,  and  terminates  by  an 
Opening  :  This  Portion  is  named  Prseputium  Po- 
fterior  ;  and  along  the  whole  inferior  or  back  Side, 
both  of  the  whole  Integument  in  general,  and  of 
the  Pr^putium  in  particular,  there  runs  a  fine  Su- 
ture, which  is  a  Continuation  of  the  Raphe  of  the 
Perineum  and  Scrotum. 

The  internal  Surface  of  the  Prepuce  is  lined 
with  a  fine  Membrane  from  the  Opening  all  the 
way  behind  the  Bafis  of  the  Glans,  and  the  fame 
Membrane  is  folded  from  behind  forward,  round 
the  Glans,  forming  the  proper  Integument  thereof, 
and  covering,  very  clofely,  its  whole  villous  Sur- 
face as  far  as  the  Orifice  of  the  Urethra,  where  it 
joins  the  Membrane  which  lines  the  Infide  of  that 
Canal. 

This  proper  Mem.brane  of  the  Glans,  and  in- 
ternal Membrane  of  the  Prepuce,  form  conjointly 
along  the  flat  Part  of  the  Glans  -,  from  its  Bafis  to 
the  Orifice  of  the  Urethra,  a  membranous  Dupli- 
cature,  which  is  like  a  Septum  or  Mediaftinum,  di- 
vides this  Part  into  two  lateral  Portions,  and  limits 
the  Motions  of  the  Pr^putium  •,  for  which  Reafoii 
it  is  called  Fr^num  Pr^putii. 

The  Surface  of  the  internal  Membrane  of  the 
Prepuce  difcharges  a  Fluid  which  prevents  it  from 
adhering  to  the  Glans,  and  perhaps  ferves  likewife 
to  dilute  that  which  is  collefted  at  the  Bafis  of  the 
Glans,  from  the  Glandulae  Sebaces  already  men- 
tioned. , 

The  fecond  common  Integument  of  thefe  Parts 

is  nearly  the  fame  with  what  is  every-where  found 
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under  the  Skin,  except  that  it  is  not  filled  with 
Fat,  and  that  it  is  more  fibrous  than  cellular,  and 
a  little  ioofe.  It  accompanies  the  Skin  to  the  Bafis 
of  the  Glans,  as  has  been  already  obferved. 

The  third  common  Integument,  improperly- 
called  Tunica  Nervofa,  is  of  a  firm,  elaflic,  liga- 
mentary  Subftance,  and  its  Fibres  are  fometimes 
of  a  yellowifh  Colour.  It  invefts  the  Corpora 
Cavernofa  and  Urethra  from  the  Glans  to  the  Sym- 
phyfis  of  the  Ofla  Pubis  5  and  at  fome  Diftance 
from  thefe  Bones,  it  forms,  on  the  fuperior  Sinus 
of  the  Corpora  Cavernofa,  a  clofe  Duplicature : 
By  this  Means,  a  flat  broad  Ligament  is  raifed, 
which  runs  direftly  fuperiorly,  and  is  inferted  in 
the  forementioned  Symphyfis,  as  far  as  the  tendi- 
nous Bafis  of  the  abdominal  Mufculi  Pyramidales. 

This  Ligament  has  been  called  Ligamentum 
Elafticum,  becaufe  it  yields,  and  recovers  itfelf ; 
and  Sufpenforium,  becaufe  it  fufpends  thefe  Parts 
by  means  of  its  Infertion  into  the  Symphyfis.  It 
fends  ofl^  a  Detachment,  or  Ala,  towards  each  Side, 
one  Margin  of  which  is  fixed  between  the  Mufcu- 
lus  Triceps  and  the  Corpus  Cavernofum,  and  forms 
the  ligamentary  Expanfion  in  which  the  Dartos  is 
inferted,  as  has  been  already  faid.  It  feems  like- 
wife  to  fend  down  another  Elongation  direi5lly  to 
the  Perinseum  and  Anus. 

The  fourth  Integument  of  thefe  Parts  is  the  Tu- 
nica Cellulofa  of  RuYscH,  which  immediately  fur- 
rounds  the  Corpora  Cavernofa  and  Urethra,  lying 
betv/een  thefe  and  the  third  Integument,  from 
which  it  feems  to  be  diftinguifl-ied  only  by  the 
Clofenefs  and  Finenefs  of  its  Texture ;  and  it  is 
fometimes  hardly  perceptible. 

The  Mufcles  that  are  inferted  in  thefe  Parts, 
are  five  Pairs :  Two  for  the  Corpora  Cavernofa ; 
two  for  the  Urethra ;  two  common  Mufcles,  called 

-  Tranf- 
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Tranfverfales ;  and  four  fmall  ones  for  the  Pro- 
ftates. 

The  firft  two  Mufcles  are  commonly  called 
Ereftores,  but  might  be  more  properly  named 
Ifchio-Cavernon :  The  next  tv/o  are  called  Acce- 
leratores  ;  but  the  Name  of  Bulbo  Cavernofi  would 
better  agree  with  them  :  The  four  fmall  Mufcles, 
two  of  which  are  fuperior,  and  two  inferior,  may 
be  called  Proftatici.  It  was  obferved,  at  the  Be- 
ginning of  the  Defcription  of  the  Mufcles,  that 
the  Names,  taken  from  the  fuppofed  Ufes,  are  very 
equivocal. 

The  Mufculi  Ifchio-Cavernofi  lie  along  the 
Roots  of  the  Corpora  Cavernofa ;  each  of  them 
being  fixed  by  one  Extremity  very  obliquely,  in 
the  internal  Labium  of  the  Ramus  of  the  Os  If- 
chium,  from  the  fuperior  Tuberofity :  From  thence 
it  accompanies  the  Root  of  the  Corpus  Caver- 
nofum  all  the  way  to  the  Symphyfis  of  the  Oila 
Pubis,  and  is  fixed,  by  its  other  Extremity,  in  the 
Corpora  Cavernofa,  near  their  Union  ;  where  the 
Fibres  of  both  Mufcles  meet,  and  are  reciprocally 
expanded  over  both  Corpora.  They  lie  a  little 
lower,  and  more  interiorly  than  the  Roots  of  thefe 
cavernous  Bodies. 

WiNSLow  defcribes  two  other  Mulculi  Accef- 
forii,  which  he  looked  upon  as  lateral  Acceleratores, 
or  as  Acceleratores  Accefforii ;  fixed  lower,  and 
more  interiorly,  in  the  Os  Ifchium,  than  the  for- 
mer, which  they  accompany  all  the  way  to  the 
Corpora  Cavernofa  ;  and  then,  leaving  them,  they 
are  inferted  chiefly  in  the  Urethra,  near  the  Bifur- 
cation of  the  Mufculus  Bulbo-Cavernofus. 

Thefe  Bulbo-Cavernofi,  commonly  called  Acce- 
leratores, form,  firft  of  all,  a  penniform  Mufcle, 
by  means  of  a  middle  Tendon,  fixed  in  the  infe- 
rior Part  of  the  interoffeous  Ligament  of  the  OfTa 
R  2  Pubis, 
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Pubis,  and  to  the  Union  of  the  Mufculi  Tranf- 
verfales,  with  the  Sphincters  of  the  Anus ;  from 
which  they  pafs,  in  an  expanded  Form,  over  the 
Bulb  of  the  Urethra,  covering  that  Bulb  and  the 
Urethra  itfelf,  and  adhering,  in  fome  meafure,  to 
both,  as  high  as  the  Origin  of  the  Ligamentum 
Sufpenforium,  the  middle  Tendon  anfwering  to 
the  Septum  of  the  Bulb. 

Afterwards  the  two  Laminas  feparate,  and  run 
obliquely  to  the  right  and  left  Hands  from  behind 
forwards,  and  from  below  fuperiorly  ;  furrounding 
the  Corpora  Cavernofa,  into  the  external  Sides  of 
which  they  are  inferted.  The  middle  Tendon  ad- 
heres very  flrongly  to  the  inferior  Part  of  the  Sep- 
tum of  the  Bulb,  in  which,  and  in  the  Urethra 
itfelf,  feveral  of  the  Fibres  of  thefe  Mufcles  are 
fixed. 

The  Mufculi  Tranfverfi,  called  alfo  Triangu- 
lares, are  two  long,  narrow,  flefhy  Fafciculi,  in- 
ferted each,  by  one  Extremity,  in  the  Root  or  Be- 
ginning of  the  Ramus  of  the  Os  Ifchium  ;  from 
whence  they  run,  tranfverfly,  along  the  Margin  of 
the  interolieous  Ligament  of  the  OlTa  Pubis,  as 
far  as  the  Apex  of  the  Proftates,  where  their  other 
Extremities  meet,  and  commonly  form  a  kind  of 
digallric  Mufcle,  the  Middle  of  which  gives  In- 
fertion  to  the  Mufcles  of  the  Urethra,  and  to  the 
cutaneous  Sphin6lers  of  the  Anus. 

The  fuperior  Proflatici  are  two  thin  Lamellve 
fixed  in  the  fuperior  Part  of  the  interior  Side  of  the 
fmall  Rami  of  the  Ofla  Pubis,  from  whence  they 
are  fpread  over  and  inferted  in  the  Proftates.  Their 
Infertions  in  the  Offa  Pubis  are  on  one  Side  of  thofe 
of  the  Obturatores  Interni. 

The  Proftatici  Inferiores  are  fmall  tranfverfe  La- 
minse,  each  of  which  is  fixed  in  the  Symphyfis, 
between  the  Ramus  of  the  Os  Pubis  and  Os  If- 
chium, 
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chium,  and  from  therxe  runs  tranfverfly  till  it 
meets  its  Fellow  from  the  other  Side  under  the 
Proitates,  to  which  they  are  both  ftrongly  con- 
nected ;  and  they  ferve  like  a  Girth  to  fuftain  thefe 
Glands.  Th°y  may  be  confidered  as  two  fmall  or 
internal  Tranfverfales,  and  the  other  two  Tranf- 
verfales  may  be  diftinguiilied  by  the  Names  of 
great  J  or  external  :  They  have  likewife  fome  Ad- 
hefioiis  to  the  Point  in  which  all  thefe  Mufcles,  hi- 
therto defcribed,  are  united. 

The  Arteries  of  thefe  Parts  come  chiefly  from 
the  internal  iliacs  or  Hypogafhrics,  and  the  reft 
from  the  Iliac^e  Externa  or  Crurales.  The  prin- 
cipal Arteries  are  termed  Pudicas  ;  one  of  which  is 
external,  the  other  internal. 

The  Pudic£  Externfe  fend  a  Branch  to  each 
Side,  which,  having  paffed  out  of  the  Pelvis  by 
the  Side  of  the  Os  Sacrum,  runs  on  the  internal 
Side  of  the  Tubercukim  Ifchii  to  the  Roots  of  the 
Corpora  Cavernofa,  along  the  internal  Side  of  the 
Mufculi  Ifchio-Cavernofi,  or  Evedores.  It  fends 
Ramifications  to  the  bulbous  Head  of  the  Ure- 
thra, and  to  the  Corpora  Cavernofa ;  and,  toge- 
ther v;ith  the  Glut^ea,  with  which  it  communicates 
in  its  PafTage,  it  likewife  fapplies,the  Scrotum. 

The  Pudicje  Interns,  having  furniflied  the  In- 
teftinum  Rectum,  Bladder,  Veficulje  Seminales, 
and  Proftates,  communicate  with  the  Ha^mor- 
rhoidales,  pafs  under  the  Curvature  of  the  OlTa 
Pubis,  partly  enter  the  Corpora  Cavernofa,  and 
partly  run  along  the  fuperior  Side ;  fending  off 
fmall  lateral  Branches,  which  furround  thefe  Bo- 
dies, like  irregular  Semicurvatures,  and  penetrate 
them  by  numerous  Ramifications. 

The  crural  Arteries  fend  each  likewife  a  Branch, 

which,  running  behind  the  contiguous  crural  Vein, 

is  diftributed  to  the  Integuments  of  the  Penis,  by 
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the  Name  of  Pudica  Externa,  and  communicates, 
by  lateral  Ramifications,  with  thofe  of  the  Pudica 
Interna.  Thefe  Communications  are  not  only  be- 
tween the  internal  and  external  Pudic^e  of  the  fame 
Side,  but  alfo  between  thofe  of  both  Sides,  which 
reciprocally  communicate  with  each  other. 

The  Diftribution  of  the  Veins  follows  nearly 
that  of  the  Arteries,  but  they  have  more  Ram.ifi- 
cations  and  Communications,  as  in  other  Places. 
The  principal  Vein  is  that  which  palTes  directly 
under  the  Symphyfis  of  the  Ofili  Pubis  between 
the  two  Arteries,  and  runs  along  the  whole  fupe- 
rior  Sinus  formed  by  the  Union  of  the  Corpora 
Cavernofa.  It  is  very  large,  often  double,  and 
very  feldom  triple  •,  but  the  Trunks  do  not  fepa- 
rate  whilft  in  the  Sinus  -,  and  it  has  a  great  Num- 
ber of  Valves. 

This  great  middle  Vein  is  formed  by  the  Union 
of  the  hypogaftric  Branches,  which,  after  palling 
on  the  two  internal  Sides  of  the  Pelvis,  meet  about 
the  Pvliddle  of  the  Curvature  ot  the  OfTa  Pubis  -, 
where  we  obferve  a  venal  Plexus,  which  covers  the 
fuperior  convex  Side  of  the  firil  Portion  of  the 
Urethra,  before  it  is  furrounded  by  the  fpongy 
Subftance. 

The  fpermatic  Vefiels,  already  defcribed,  from 
their  Origin  and  Termination  out  of  the  Abdo- 
men, having  reached,  on  each  Side,  near  the  Tef- 
ticle,  are  divided  into  two  principal  Fafciculi,  one 
of  which  is  larger  than  the  othor.  The  largefl 
is  the  anterior,  and  is  diftributed  through  the 
Teiticle  by  a  prodigious  Number  of  very  fine 
capillary  Ramifications,  which  accompany  all  the 
Convolutions  and  Folds  of  the  fmall  Canals. 

The  other  Fafciculus  is  pofterior,  and  dillributed 
tf  the  Epididymis  in  the  fame  Manner, 

The 
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The  fpermatic  Artery  is  accompanied  by  a  Ra- 
mus of  the  epigaftric  Artery,  which  runs  down,  on 
the  Side  of  it,  as  far  as  the  Tefticle,  where  they 
communicate  reciprocally  wdth  each  other.  There 
is  fometimes  a  fmall  Ramus  ot  the  hypogaflric  Ar- 
tery, V\'hich  accompanies  the  Vas  Deferens  to  the 
Epididymis,  and  there  communicates  with  the  Ar- 
teria  Spermatica. 

The  Nerves  of  thefe  Organs  come  from  the 
JLum bares  and  Sacri,  and  communicate  with  the 
Sympatheticus  Maximus  and  Plexus  Mefenterici. 
Near  the  Curvature  of  the  Os  Pubis  they  form  to- 
gether, on  each  Side,  a  particular  Branch,  which 
pailes  under  that  Curvature  along  the  fuperior  Side 
•of  the  neighbouring  Corpus  Cavernofum,  near  the 
Artery  alrer.dy  mentioned. 

In  their  PalTage  over  the  Corpora  Cavernofaj 
they  fend  off  a  great  many  Rami,  which  furround 
thefe  Bodies  on  all  Sides,  between  the  Skin  and  li- 
g  imentary  Integument ;  being  fo  difpofed,  as  that 
the  Arteries  lie  between  them  and  the  middle  Vein. 
They  muil  be  examined  prefently  after  the  Skin 
has  been  railed  -,  becaufj,  when  the  Ramifications 
are  dried  by  the  Air,  they  difappear. 

There  are  two  Nerves  which  accompany  the 
fpermatic  Vef  ei  •,  one  of  v/hich  comes  from  the 
Nervi  Lunnbares,  near  the  anterior  Spine  of  the 
Os  Ilium,  which  is  incurvated  in  its  Pafiageout  of 
the  xVbdomen  through  the  Mufcles,  and  ferves  to 
diftinguiHi  the  Crem.ailer  •,  the  other  comes  from 
the  Plexus  Renalis. 

There  is  likewife  one  Nerve  on  each  Side,  which_, 
being  produced  from  the  Union  of  the  fecond, 
third,  and  fourth  Pairs  of  the  Nervi  Sacri,  efpe- 
cially  from  the  third,  goes  out  of  the  Abdomen 
above  the  Ligamentum  Ifchio-Sacrum,  paffes  by 
the  Infide  of  the  Tuberofity  and  fmall  Branch  of 
the  Os  Ifchium,'  and  is  diftributed  to  the  Corpora 
R  4  Cx^ 
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Cavernofa,  the  Mufcles  belonging  to  them,  and  to 
the  adjacent  Parts*.     / 

The  Ereflion  of  the  Penis  is  commonly  faid  to 
be  by  the  Comprefilon  of  either  its  large  or  fmall 
Veins,  which  every-where  open  within  its  cavern- 
ous Subftance,  to  hinder  thefe  Veins  from  abforb- 
ing  and  returning  the  Blood  from  the  Arteries. 

However,  it  may  be  effeded,   i .  By  the  levator 
Mulcle  drawing  up  the  proftate  Glands  •,  but  it  is 
very  probable,  that,  as  we  fee  in   the  Nipples  of 
fuckling  Vv^omen,  and  in  the  Blufhing  or  Rednefs 
of  the  Face,  and   Paflions   of  the   Mind  -,  from 
ythefe  it  is  probable,  that  the  Courfe  of  the  Blood 
through  the  Veins  may  be  retarded,  widiout  the 
immediate  Ufe  of  any  Mufcle ;  that  is,  by  the 
latent  Power  of  a  Multitude  of  fmall  nervous  Bri- 
dles, by  whofe  Conitridion,  from  the  Force  of 
Pleafure,  the  Veins  are  compreiTed  and  ftreight- 
€ned,  fo  as  to  return  lefs  Blood,  at  that  Time, 
■than  what  is  brought  in  by  the  Arteries.     But  the 
Caufe  of  this  Conftriftion  in  the  nervous  Bridles 
or   Sphin<5lers   themfelves,  depends  on   a  various 
Irritation  of  the  Nerves  of  the  Penis  and  Urethra, 
either   from    an    external    Fridlion,    or   venereal 
Thoughts. 

A  long-continued  and  violent  Ereftion  is  com- 
monly followed,  at  laft,  by  an  Expulfion  of  the 
Semen  ;  when,  at  length,  the  cellular  Spaces  of 
the  Urethra,  and  its  continuous  Glands,  which  are 
at  laft  filled,  become  fo  far  diftended  with  a  large 
Qiiantity  of  warm  Blood,  that  the  nervous  Pa- 
pills,  llretched  out  in  the  latter,  become  violently 
affected  from  the  Irritation,  or  otherwife ;  which 
caufes  the  Veficul^  to  void  the  Semen  by  the  le- 
vator  Mufcles   of   the   Anus,  which   prefs   them 


*  The  Scmtii  Mafculinuni  fliiiU  be  explained  in  the  L(.<5lvire  upon 
Conception. 

acainft 
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againft  the  refifling  Bladder  with  a  conviilfive  Mo- 
tion, excited  either  by  a  voluptuous  Imagination, 
or  a  Pruritu,  which  is  exquifite  in  the  Nerves  of 
the  Glans.  Wherefore  the  Semen  is  never  dif- 
charged  with  the  Urine,  in  a  good  State  of 
Health-,,  becaufe  its  Expulfion  requires  the  Blad- 
der to  be  conftrifted.  For,  whilft  flaccid,  it  af- 
fords little  or  no  Reiiftance  to  the  Veficuls  Semi- 
nales.  At  the  fame  Time,  with  the  Levatores, 
afls  the  Compreffor  of  the  proftate  Gland,  and  the 
tranfverfe  Mufcles  -,  foon  after,  the  contraftive 
Powers  of  the  Urethra  are,  from  the  Irritation  of 
the  very  fenfible  Fabric  of  this  Canal,  put  into 
Aftion.  This  Contra6lion  conduces  principally 
from  the  accelerator  Mufcles,  which  makes  a  pow- 
erful Concuffion  to  the  Bulb  and  adjacent  Part  of 
the  Urethra,  fo  as  to  propel  the  Contents  more 
fwiftly,  in  Proportion  as  the  Bulb  has  a  larger  Dia- 
meter than  that  of  the  Urethra. 

But  this  may  aft  firmly  on  the  Sphin6ler  of  the 
Anus,  in  Conjunction  with  that  of  the  Bladder,  in 
muft  be  well  clofed  up.  The  accelerator  Mufcles 
feem  chiefly  to  be  concerned  in  the  Erection,  by 
comprefTmg  the  Veins  of  the  Corpora  Cavernosa 
of  the  Urethra  at  the  fame  Time  with  the  other 
Mufcles  belonging  to  this  Organ.  Thus  the  Se- 
men is  ejefted  impetuoufly.  This  Aftion  is  like 
Convulfions,  when  too  frequently  and  freely  prac- 
tifed,  weakens  the  whole  Habit,  and  therefore 
very  much  mjures  the  nervous  Syfrem.  Haller. 

Shebb.E'ARE  fays*,  in  imagining  that  the 
Blood  is  the  Caufe  of  the  ErecS:ion  of  the  Penis, 
there  is  yet  no  Reaibn  alTigned  why  it  is  not  always 
ereft  j  or,  when  it  is,  how  it  becomes  flaccid  after- 


*  See  his  Praftice  of  PhyUc  ;  wherein  he  endeavours  to  fhew,  that 
all  the  Funftions  of  the  animal  Oeconom}'  are  cauled  by  Degrees  of 
Heat,  or  Fire,  as  he  called  them, 

wards ; 
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wards ;  and  why  the  Blood  pafTes  through  it  fome- 
times,  and  not  always.  So  that,  in  laying  the 
Blood  is  the  Caiife  of  this  Ere6tion,  without  tellins 
how  it  is  done,  is  no  Explanation  at  all.  Here,  I 
think,  is  a  farther  Proof  of  the  vital  Fire's  acting 
in  us.  The  Mind,  then,  being  excited,  either  from 
Love,  or  whatever  elfe  may  caufe  it,  to  the  A 61  of 
Venery,  the  vital  Fire  palTes  to  the  Corpora  Ca- 
vernofa,  and  diftends  its  Cells  in  the  fame  Manner 
we  fee  it  at  the  Time  of  Erecflion. 

Now  if  the  Blood  pafies  into  the  Corpora  Ca^ 
vernofa,  it  muft  be  by  means  of  this  vital  Fire's 
firft  diftending  thefe  Cells  ;  otherwif  •  it  v/culd  not 
always  pafs.  But  I  believe  that  it  never  does  pafs 
at  all ;  and  that  the  whole  Diftenfion  is  ov/ing  to 
the  vital  Fire. 

This  perhaps  may  be  the  Reafon,  why  all  Ani- 
mals, after  Coition,  are  dull,  &c.  the  vital  Heat, 
which,  as  has  been  explained,  is  the  Caufe  of  Mo- 
tion, being  diminilhed  by  the  Vigour  of  this 
A6lion,  which  demands  more  than  the  common 
Offices  of  Nature  -,  there  fucceeds,  for  a  few  Mo- 
ments, a  fmall  Faintnefs  about,  and  a  Dejection 
from,  the  Want  of  a  fufficient  Qtiantity  of  Heat 
to  2;ive  it  the  ufual  Dilatation.  And  this  alfo  will 
affign  fome  Reafon  why  a  Repetition  of  the  vene- 
real Aft  depends  on  the  Health  and  Vigour  of  the 
Perfon  ;  and  why  it  cannot  be  repeated  ad  libitum ; 
viz.  The  vital  Power,  being  too  much  exhaufted, 
and  the  Fluid  in  the  Cells  of  the  Corpora  Caver- 
nofd  difllpated  by  the  repeated  Action  ;  and  both 
thefe  are  in  Proportion  to  the  State  of  Health. 

Thus  it  may  be  eafily  conceived  hov/  the  Penis 
■becomes  ereft  at  certain  Times,  and  at  other  Times 
flaccid,  by  means  of  the  Prefence  or  Abfence  of 
the  vital  Heat. 

Profeffor  Du  Veney  was  the  firft  who  took 
Notice  that  the  fpermatic  Arteries  arife  from  the 

Aorta, 


Le6i;.  XI 1 1 .    of  Generation.  251 

Aorta,  v/hich  is  itfelf  placed  under  the  interior 
Lamella  of  the  Peritonsum  on  the  external  Sur- 
face of  the  Cavity  of  the  Abdomen  ;  but  that  the 
Peritoneum,  being  equally  expanded  on  all  Sides, 
forms  a  Cavity,  in  which  the  abdominal  Vifcera 
are  contained  \  but  that  the  Aorta  is  htuated  under 
the  Extremity  of  that  Cavity.  But  v/e  fee,  that 
the  fpermatic  VelTels  are  likewife  placed  on  the  ex- 
ternal Surface  of  the  Membrane  of  the  Perito- 
neum, in  which  Manner  they  pafs  through  the 
Apertures  of  the  abdominal  Muicles,  which  here 
leave  the  Orifice  for  the  Coune  of  the  fpermatic 
VelTels.  Thefe  Apertures  are  covered  by  the  Pe- 
ritoneum, which  yet  does  not  pafs  through  them 
together  with  the  Veffels  which  it  fervcs  only  to 
cover :  Therefore  the  Peritoneum  is  here  ex- 
tremely thin,  and  liable  to  true  Hernie,  extended 
into  a  Saccuius  without  burlting  ;  which  Sacculus, 
being  protruded  by  the  Sides  of  the  feminal  Vef- 
fels, enters  the  Scrotum  without  including  thofe 
VelTels.  When  this  Sacculus  contains  Vvater,  it  is 
called  an  Hydrocele,  Pneum.atocele,  Omentum, 
Epiplocele  •,  or  if  any  Portion  of  the  Inrefdnes, 
an  Enterocele. 

From  hence  it  evidently  appears,  v/hy  riernis 
happen  fo  frequently  in  thefe  Parts  -,  and  that  the 
Diforder  is  nothing  elfe  than  a  Dilatation,  wich  Pro- 
trufion,  of  the  Parts  through  the  i^pertures  of  the 
abdominal  Mem-branes,  fo  as  to  form  a  Sacculus,  or 
Cavity,  which  is  improperly  called  a  Rupture-, 
lince  the  Peritoneum  is  only  dilated  laterally  into 
the  Form  of  a  Bag. 

From  hence  ic  is  eafy  to  conjeflure,  why  thofe, 
who  are  fubjeft  to  this  Diforder,  are  frequently 
fterile ;  as  the  fpermatic  VeiTcls  oiten  adhere  to 
the  hernial  Sacculus  •,  which,  if  thrufb  into  the 
Abdomen,  the  Tefticles  are,  at  the  fame  Tim.e, 
drawn  up,  whence  Convulfions  follow. 

Dif- 
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Observations, 

Difeafes  of  the  Scroti  are  a  Collection  of  ex- 
travafated  Lympha,  or  Serum,  lodged  in  the 
cellular  Membrane  of  the  Scrotum,  and  are  di- 
vided into  two  Kinds ;  viz.  one  produced  by  Fil- 
tration, or  Tranfudation  ;  the  other  by  Effufion. 
Of  the  firfl:  Species  is  that  where  the  Urine  fills  only 
the  cellular  Texture  of  the  Scrotum  and  the  Tunica 
Vaginalis  i  the  other  Kind  of  Hydrocele  is  v/hen 
the  Lympha  is  colle6led  in  a  fmgle  Cavity,  as  in  a 
Cyilis  -,  which  fometimes  caufes  the  Scrotum  to  be 
extended  as  large  as  the  Bladder  •,  which,  if  not 
foon  remedied,  v/ill  prove  of  very  bad  Confe- 
quence  to  the  Tefticles,  &c. 

The  Spermatocele  is  a  Diforder  which  arifes 
from  an  Obftrucftion  of  the  Semen  in  the  Vas  or 
Vafa  Deferentia,  moft  commonly  proceeding  from 
venereal  Difeafes  •,  I  fuppofe  by  the  Communica- 
tion of  the  lymphatic  VefTels. 

The  Tefticles,  and  their  Integuments,  may  be 
affeifled  with  the  fame  Difeafes  as  the  other  foft 
Parts ',  and,  befides  thefe,  they  have  likewifc  Dif- 
orders  peculiar  to  themfelves.  They  may  pro- 
ceed from  external  Caufes  ;  as  Blows,  Compref- 
fion,  Punfture,  Incifion ;  or  they  may  arife 
from  a  general  vitiated  State  of  the  Fluids  ;  and 
fometimes  Irom  a  fimple  Obftruftion  only  ;  the 
Fluids  being  then  no  otherwife  in  Fault,  than 
merely  from  a  Defetil:  in  their  Circulation  :  At 
other  Times  they  are  produced  from  a  Change  in 
the  State  of  thefe  fuppreiTed  Fluids,  and  often- 
times from  a  critical  or  fymptomatical  Delluxion 
upon  thefe  Parts,  proceeding  from  a  venereal  or 
cancerous  Virus. 

A  Diforder  of  the  Tefticles,  therefore,  may  be 
fimple :  It  may  become  otherwife  by  the  Corrup- 
tion of  tlie  Fluids  which  ftagnate  there  ;  and,  if 

arifing 
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arifing  from  an  internal  Virus,  it  may  be  compli- 
cated with  other  Symptoms  proceeding  from  the 
fame  Taint. 

Moll  Authors  have  comprehended  all  thefeDif- 
eafes  under  the  general  Name  of  Sarcocele  ;  as  if, 
in  Confequence  of  fuch  Difeafes,  the  Tefticle  be- 
came a  fielliy  Subftance,  and  troublefome  no  other 
ways  than  by  its  increafed  Bulk  :  But  daily  Ex- 
perience Ihews  us,  that  thefe  Diforders  are  very 
different  one  from  another  •,  and  we  fee  that  even 
each  particular  Species  of  them  is  liable  to  many 
Changes  and  Alterations  :  Thofe  which  appear 
moft  limple,  and  are  produced  by  external  Caufes, 
fometimes  degenerating  into  a  Carcinoma  and  a 
Cancer. 

Thefe  Diforders,  in  their  firft  Appearance,  can- 
not, without  Difficulty,  be  diftinguifhed,  as  to  their 
Nature,  unlefs  the  true  Caufe  be  difcovered  by 
precedingCircumftances,  or  by  their  being  attended 
with  fome  other  Illnefs  ai-iling  from  the  fame 
Source.  In  general,  therefore,  it  is  from  their 
Progrefs,  only,  that  v/e  are  able  to  difcover  their 
true  Charafters.  This  Progrefs  of  theirs  may  be 
more  or  lefs  quick,  and  in  their  Confequences 
more  or  lefs  confiderable  :  Thus  the  Tumor  may 
remain  a  long  Time  fchirrous,  without  increafmg 
much  ;  or  it  may  increafe  in  a  little  Time,  and 
fbll  retain  the  Nature  of  a  Schirrus.  It  may  change 
likewife,  very  foon,  to  a  carcinomatous  State  ;  and 
may  not  degenerate  into  a  Cancer  but  impercepti- 
bly, and  after  a  long  Continuance.  The  Swell- 
ing, as  it  increafes,  may  alio  extend  to  the  fper- 
matic  VelTels  :  And  this  is  what  is  mofb  to  be  ap- 
prehended i  efpecially  if  it  is  difpofed  to  carci- 
nomatous, or  is  become  fo  by  the  Corruption  of 
the  Fluids  therein  confined. 

I  have  known  the  fpermatic  VelTels  very  much 
inlarged,  and  fometimes  hardened,  not  only  under 

the 
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the  external  Apertures,  but  alfo  extending  confi- 
derably  higher  into  the  Abdomen  :  In  other  Cafes 
I  have  obferved,  that  thefe  Veffels  Teemed  found 
from  the  Tefticle  to  the  Aperture  ;  but,  by  tracing 
and  carefully  feeling  it  through  the  Skin  and 
the  abdominal  Mufcles,  I  have  difcovered  fome 
fmall  Tumors,  here  and  there,  fhaped  like  Olives, 
proceeding  from  the  fam.e  Caufe,  and  being  of  the 
fame  Nature  with  the  Diforder  of  the  Tefticles : 
I  have  likewife  feen  another  Inftance  of  thefe  Tu- 
mors which  grew  v/ithin  the  Cavity,  and,  fwelling 
even  to  the  Size  of  one's  Head,  killed  the  Patient 
in  lefs  than  fix  Months,     Le  Dran's  Surgery. 

The  moil  common  Difeafes  of  the  Penis  arife 
from  a  Coition  with  infeCled  Women,  which  ge- 
nerally afterwards  proceeds  from  Gonorrheas, 
Shancres,  or  inguinal  Buboes. 

This  Diftemiper  begins,  and  makes  its  Progrefs 
thus,  fooner  or  later,  according  as  the  Woman, 
with  whom  the  Man  has  had  Converfation,  was 
more  or  lefs  infefted ;  and  likewife  according  to 
the  Conftitution,  which  in  fome  are  more  apt  to 
receive  than  others. 

The  firft  Symptoms  are  •,  the  Patient  is  feized 
with  Pains  in  the  Genitals,  and  a  kind  of  Sen- 
fation  like  a  Rotation,  in  the  Tefticles  :  After- 
v/ards,  if  the  Prepuce  is  conftantly  over  the  Glans, 
there  arifes  an  Eruption,  or  Pufiules,  which,  in 
Sizes,  Colour,  and  Figures,  refemble  Spots  of  the 
Mealies ;  prefently  after  appears  a  weeping  yel- 
lovviHi  Matter,  till  at  length,  if  the  Difeafe  be 
highly  virulent,  it  alTumes  a  greenilli  Hue,  fome- 
what  like  a  thin  fanious  Matter. 

Thefe  Puilules  at  length  become  Ulcers  com- 
monly called  Shancres,  which  contmually  corrode 
the  Parts  whereon  they  are  fixed  •,  and,  if  proper 
Care  be  not  taken,  they  harden,  and  become  cal- 
lous, 

Some- 
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Sometimes  the  Urethra  is  eroded  and  exco- 
riated by  a  long  Running  of  acrimonious  Pus, 
which  creates  a  foft  fpongeous  Subflance  to  fupply 
the  Defe6l ;  which,  by  continually  increafmg, 
forms  Caruncles  or  Carnofities,  which  very  often 
obllrud:  the  urinary  Paffage. 

It  likewife  often  happens  through  fome  violent 
Motion,  or  ill  Management  of  a  Goaorrhsea  by 
the  Ufe  of  Aftringents  too  foon,  which  hinder  a 
proper  Difcharge,  that  the  Difeafe  falls  into  the 
Scroti,  and  inflames  the  Teflicles. 

We  may  add  here  the  Phymofis,  which  Difeafe 
is  a  Contraftion  of  the  Prepuce  over  the  Glans ; 
which,  being  inflamed,  cannot  be  drawn  back  from 
the  Glans  of  the  Penis. 

The  Paraphymofis  is  the  reverfe  of  the  Phy- 
mofis, which  is  the  Prepuce's  being  contradled, 
and  cannot  be  brought  to  cover  the  Glans  of  the 
Penis. 

There  are  alfo  fometimes  aqueous  Veficles, 
named  Cryftallines. 

Women  are  very  nearfubjedltoas  manySymptoms 
as  Men  ;  their  chief  Complaints  being  a  Difficulty 
of  making  Water,  with  a  Running  :  Neverthelefs, 
they  are  liable  to  Shancres  and  venereal  Warts,  as 
well  internally  as  externally,  on  the  Parts  of  the 
Labia  Pudendi  •,  likewife  to  Buboes,  and  a  Con- 
ftriftion  of  the  Sphincter  of  the  Vagina,  con- 
ftrucling  the  external  Orifice,  as  a  Phymofis  in 
Men. 

The  true  Communication  of  this  Infedion  is 
abforbed  by  the  lymphatic  Velfel,  and  obftrufted 
in  the  adjacent  Glands  of  the  genital  Parts  firft, 
and  proceeds  oftentimes,  gradually,  into  the  whole 
Mafs  of  Blood,  and  not  into  the  cellular  Mem- 
brane, as  BoERHAAVE  imagined.  In  fome  Cafes, 
where  the  Penis  has  become  cancerous,  either  from 
4  vene-j 
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venereal  Difeafes,  or  otherwife,   Amputation  has 
been  praftifed  with  Succefs. 

RuYSCH  has  given  us  an  Inftance  of  this  in  his 
xxxth  Obfervation  ;  Warner,  Cafe  xxvji.  of 
his  Pradical  Obfervations  in  Surgery,  has  done 
the  fame  -,  and  I  myfelf,  about  three  Years  ago, 
amputed  the  Glans  of  a  Penis  which  was  fo  much 
fhancred  that  it  could  not  be  cured. 


L  E  C- 


[  ^^1 J 


LECTURE 


Of  the  Organs  fubfervient  to  Ge« 
NERATioN  in  Females. 

H  E  Parts  of  Generation,  in  FemaleSg 
are  divided  into  external  and  internal  \ 
and  they  are  all  fubordinate  to  one 
principal  called  tlie  Utgrus :  The  other 
internal  Parts  are,  tie  Tubee  Fallo- 
planse,  Ovaria,  Vafa  Spermatica,  Ligamenta  Lata, 
Ligamenta  Rotunda,  and  the  Vagina  or  Canal  of 
the  Uterus.  The  external  Parts  arej  the  Pubesj 
Alse,  NymphcC,  Clitoris,  Orifice  of  the  Urethra, 
and  the  external  Entrance  to  the  Orifice  of  the 
Uterus. 

The  Pubes  is  that  broad  Erainence  at  the  infe- 
rior Part  of  the  Hypogailrium,  between  the  two 
Inguina,  on  which  Hairs  grow,  at  a  certain  Age  j 
and  almoft  of  the  fame  Kind  with  thofe  found  under 
the  Axilla.  This  Eminence  owes  its  Thicknefs 
to  the  Membrana  Adipofa  which  covers  it  ante- 
riorly, and  fome  fmall  Portions  of  the  adjacent 
Mufcles. 

The  longitudinal  Cavity,  which  reaches  from 
the  Middle  and  inferior  Part  of  the  Pubes,  within 
an  Inch  of  the  Anus,  was  by  the  Antients  cal- 
led Sinus  •,  and  the  lateral  Parts  of  it  Ate, 
which  is  a  more  proper  Name  than  that  of  La- 
bia, commonly  given  to  them.  The  Places 
where  the  Ais  are  joined  above  and  below,  a,re 
Vol.  II.  S  named 
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named  CommifTures  ;   and  may  likewife  be  called 
the  Extremities  or  Angles  of  the  Sinus. 

The  Alje  are  more  prominent,  and  thicker  fupe- 
riorly  than  below,  and  lie  nearer  each  other  inferiorly 
than  luperiorly.  They  are  chiefly  compofed  of  the 
Skin,  cellular  Siibflance,  andFat.  The  exterior  Skin 
is  a  Continuation  of  that  of  the  Pubes  and  In- 
guina.  It  is  more  or  lei's  even,  and  furnifhed  with 
a  great  Number  of  glandular  Corpufcles,  from 
which  a  whitiih  ceruminous  Matter  may  be  ex- 
prefTed  •,  and,  after  a  certain  Age,  it  is  likewife  co- 
vered, in  the  fame  Manner,  with  the  Pubes. 

The  internalSide  of  the  Aire  is  fomewhat  like 
the  red  Portion  of  the  Lips  of  the  Mouth  ;  and  it 
is  diftinguiflied  every-wlure  from  the  external  Side 
by  a  kind  of  Line,  in  the  fame  Manner  as  the  Lips 
from  the  reft  of  the  Skin ;  being  likewife  thinner 
and  fmoother  than  the  external  Skin.  A  great 
Number  of  Pores  are  obfervable  in  it,  and  alfo 
numerous  glandular  Corpufcles  which  iurnifli  a 
Liquor  more  or  lefs  febaceous  j  and  thefe  Cor- 
pufcles are  larger  near  the  Margins  than  in  the 
other  Parts. 

Near  the  internal  Margin  of  the  inner  Surfaces 
of  the  Alae,  on  each  Side  of  the  Orifice  of  the 
Canal  of  the  Uterus,  we  find  a  finall  Aperture 
more  vifible  than  the  reft :  Thefe  two  Apertures 
are  called  Lacunae ;  and  they  communicate,  by 
two  fmall  Dudls,  with  the  fame  Number  of  folU- 
cular  Bodies  lying  in  the  Subftance  of  the  AIje, 
snd  may  be  looked  upon  as  fmall  Proftates  anfwer- 
ing  to  the  Glandulfe  Proflatics-  in  Males.  When 
preiTed,  they  difcharge  a  vifcid  Liquor. 

Above  the  fuperior  Couimillure,  a  thin  fiat  Li- 
gament runs  down  fron:i  each  fmall  Branch  of  the 
Offa  Pubis,  which  penetrates  the  Fat  in  the  Sub- 
itance  of  each  Ala,  and  is  infenfibly  loft  therein 
near  the  Margin.     1  hcfc  may  be  looked  upon  as 
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the  Ligamenta  Sufpenforia  of  the  Alae.  The  in- 
ferior Commiffure  of  the  Alas  is  very  thin,  or  like 
a  membranous  Ligament;  and,  together  with 
the  adjacent  Parts  of  the  Sides,  forms  a  FolTula 
called  Navicularis,  or  Scaphoides.  The  Space 
between  the  inferior  Commiffure  and  Anus,  called. 
Perineum,  is  about  a  Finger's  Breadth  in  Length. 

The  other  external  Parts  are  fituated  in  the  Si- 
nus, and  hid  by  the  Alas.  Diredly  under  the  fu- 
perior  Commiffure  lies  the  Clitoris,  with  its  Co- 
vering, called  Prseputium ;  a  little  lower,  in  the 
Orifice  of  the  Urethra,  is  the  Vagina.  The  Cir- 
cumference of  this  Orifice  is  bordered  either  by  a 
membranous  Circle  called  Hymen,  or  by  flelhy  Por- 
tions named  Caruncula;  Myrtiformes.  On  each 
Side  of  the  Clitoris  begins  a  very  prominent  Plica, 
like  a  Crifta,  which  runs  down  obliquely  on  each 
Side  of  the  Orifice  of  the  Urethra ;  thefe  Plicse 
are  called  Nymphs,  and  they  might  likewife  be 
named  Crifl^  Clitoridis.  On  each  Side  of  the 
great  Orifice  lies  the  fmali  proftatic  Lacuna, 
which,  in  Coition,  fometimes  evacuate  a  great 
Quantity  of  a  Fluid  that  has  been  taken,  by  the 
Antients,  for  the  Semen  Fcemineum  ;  and  they  are 
alfo  the  Seat  of  a  Gonorrhsea,  as  the  Proftates  in 
Men. 

The  Clitoris  appears,  at  firfl:  Sight,  like  a  fmall 
imperforated  Gland.  Its  fuperior  and  lateral  Sides 
are  covered  by  a  kind  of  Prseputium  formed  by  a 
particular  Plica  of  a  Portion  of  the  internal  Side 
of  the  Als,  which  appears  to  be  glandular,  to 
difcharge  a  Mucus,  and  is  internally  granulated. 

By  Diffediion  we  difcover,  in  the  Clitoris,  a 
Trunk,  and  two  Branches,  as  in  the  Penis,  formed 
of  a  fpongy  Subftance,  and  very  elaftic  Tunics, 
but  without  any  Urethra  :  This  Subftance  m.ay  be 
inflated  or  injed:ed  by  its  Artery,  The  Trunk  is 
divided  into  two  lateral  Parrs,  by  a  middle  Septum, 
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from  the  Bifurcation  to  the  Glans,  where  it  is  in- 
fenfibly  loft. 

The  Bifurcation  of  the  Trunk  is  on  the  Margin 
of  the  cartilaginous  Curvature  of  the  Olfa  Pubis ; 
and  the  Branches,  which  refemble  the  Roots  of  the 
Corpora  Cavernofa,  are  inferted  into  the  inferior 
Rami  of  thefe  Bones,  and  into  thofe  of  tha  Ofia 
Ifchium,  where  they  terminate  by  Degrees  ;  but 
there  is  fometimes  a  membranous  Tube  on  each 
Side,  which  reaches  to  the  Tuberofity  of  the  If- 
chium. 

The  Trunk  of  the  Clitoris  is  fuftained  by  a  Li- 
gamentum  Sufpenforium  fixed  in  the  Symphyfis  of 
the  Olfa  Pubis,  and  fuftaining  this  Trunk,  in  its 
Duplicature,  nearly  as  in  Man. 

Four  Mufcles,  or  Fafciculi,  of  fiefhy  Fibres  are 
inferted  in  the  Trunk  of  the  Clitoris,  two  on  each 
-Side.  One  of  them  runs  down  on  the  anterior 
Side  of  the  adjacent  Corpus  Cavernofum,  and  is 
inferted,  by  a  tendinous  or  aponeurotic  Membrane, 
partly  into  the  Extremity  of  the  Corpus  Caver- 
nofum, and  partly  into  the  Tuberofity  of  tlie  If- 
chium. Thefe  two  Mufcles  are  called  Ereftores  ; 
but  the  Name  of  Ifchio-Cavernofi  would  be  moft 
proper,  as  in  Man. 

The  other  Mufcie  on  each  Side  lies  under  the 
former,  and  runs  down  laterally  to  the  Urethra 
and  great  Orifice  of  the  Uterus,  all  the  way  to  the 
Anus  i  increafing  gradually  in  Breadth  in  its  Paf- 
fage,  and  terminating  partly  like  that  which  is 
called  Accelerator  in  Males. 

Thefe  two  Mufcles  furround,  very  clofely,  the 
lateral  Parts  of  the  Urethra  and  the  Entrance  of 
the  Vagina,  They  expand  very  much  as  they  de- 
fcend,  and  are  fpread  on  the  inferior  and  lateral 
Parts  of  the  great  Orifice  ;  for  which  Reafon,  fe- 
veral  Anatomills  have  looked  i]]x)n  them  as  muf- 

CLiiar 


Led:. XIV.     of  Generation.  261 

cular  Sphin6lers.  All  thefe  four  Mufcles,  efpecially 
the  two  latter,  are  oftentimes  almoft  covered  with 
Fat. 

The  fanguiferous  VeiTels  of  the  Clitoris  come 
chiefly  from  the  Hypogaftricse,  and  the  Nerves 
from  the  fecond  and  third  Pairs  of  the  Nervi  Sa- 
cri,  by  means  of  which  they  communicate  with 
the  inferior  mefenteric  Plexus,  and  with  the  great 
Sympathetici. 

The  Nymphae,  Crifls  Clitoridis,  or,  as  they 
may  likewife  be  called,  Al^  Minores  five  Intern^, 
are  two  prominent  Plicae  of  the  internal  Skin  of 
the  great  or  external  Als,  reaching  from  the  Pr£- 
putium  of  the  Clitoris  to  the  two  Sides  of  the  great 
Orihce  of  the  Uterus.  They  begin  very  narrov/ ; 
and,  having  increafed  in  Breadth  in  their  Courf^ 
inferiorly,  they  are  again  contra6led  at  their  Ex- 
tremity. 

They  are  of  a  fpongy  Subltance,  intermixed 
v/ith  Glands,  feveral  of  which  may  be  perceived 
by  the  naked  Eye :  Their  Situation  is  oblique, 
their  fuperior  Extremities  lying  near  each  other, 
and  the  inferior  at  a  much  greater  Diftance.  In 
married  Women  they  are  more  or,  lefs  flaccid  and 
decayed. 

By  the  Urethra,  in  Females,  we  mean  the  uri- 
nary Du6t,  the  Orifice  of  which  is  between  the 
Nymphce  below  the  Gland  of  the  Clitoris.  The 
Sides  of  this  Orifice  are  a  little  prominent, 
wrinkled,  and  perforated  by  fmall  Lacuna,  from 
which  a  vifcid  or  mucilaginous  Liquor  may  be 
fqueezed.  In  Time  of  Pregnancy  this  Orifice  is 
fometimies  drawn  a  little  internally. 

The  Subftance  of  the  Urethra  is  a  fpongy  Du<5t 
of  the  fame  Strudure  as  in  Males,  but  much  ihorter, 
fituated  directly  under  the  Trunk  of  the  Clitoris, 
and  above  the  great  Canal  of  the  Uterus,  adhering 
to  each  of  thefe  Canals,  between  which  it  lies,  by 
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membranons  Filaments.  It  pafies  under  the  car- 
tilaginous Curvature  of  the  OfTa  Pubis,  and  ter- 
minates, by  an  oblique  Opening,  at  the  Cervix  of 
the  Bladder ;  being  bent  a  little  inferiorly  be- 
tween its  two  Extremities. 

The  internal  Membrane  of  the  Urethra  is  a 
little  plaited,  and  perforated  by  fmall  Foramina, 
which  communicate  with  Folliculi,  lying  hid  in 
its  Subftance,  as  in  Males.  If  we  blow  into  one 
of  thefe  Foramina,  We  obferve  a  fmall  Dufl 
inflated,  which  runs  from  the  exterior  to  the  in- 
ternal Parts,  and  terminates,  in  fome  Places,  by  a 
kind  of  Sacculus,  on  compreiTing  which,  a  vnfcid 
Liquor  is  difcharged. 

The  Continuation  of  this  Membrane,  which 
lines  the  Cervix  of  the  Bladder,  forms  likewife 
feveral  Rugs,  more  or  lefs  equal ;  but  that  which 
lines  the  Cavity  of  the  Bladder  is  v/rinkled  in  an 
irregular  Manner  when  the  Bladder  is  empty. 

The  great  Canal,  formerly  called  the  Cervix  of 
the  Uterus,  is  fituated  below  the  Urethra,  and 
above  the  Extremity  of  the  Inteftinum  Reftum  a 
little  obliquely  ;  being  more  raifed  on  the  internal 
and  pofterior  Fart  than  on  the  external  or  ante- 
rior. 

Its  internal  or  poflerior  Extremity  joins  that  of 
the  Body  of  the  Uterus,  and  furrounds  its  Orifice 
much  in  the  fame  Manner  as  the  Duodenum  does 
•the  Pylorus,  or  as  the  Ilium  is  furrounded  by  the 
Csecum  and  Colon. 

The  anterior  Extremity  forms  the  great  Orifice 
which  lies  under  that  of  the  Urethra,  and  above 
the  Foilula  of  the  inferior  Commifllire  of  the 
Al^. 

The  Body  of  the  Canal  is  chiefly  formed  of  a 
fpongy  Subfl:ance  interwoven  with  numerous  fan- 
guineous  Veflcls  ;  and  it  is  commonly  longer  and 
parrower  in  Virgins,  than  in  others. 
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Its  internal  or  concave  Surface  has  feveral  tranf- 
verfe  Rug^e,  and  is  covered  by  a  particular  Mem- 
brane. I'hefe  Rugre  are  formed  by  oblong  narrow 
Eminences,  incurvated  like  Portions  of  Arches, 
placed  very  near  each  other,  and  difpofed  in  fuch 
a  Manner,  as  to  divide  the  Cavity  of  the  Canal  into 
a  fuperior  and  inferior  Side. 

By  the  Union  of  the  Extremities  of  the  fupe- 
rior and  inferior  Rugse,  a  kind  of  Raphe  or  Suture 
is  formed  on  the  right  and  left  Sides ;  and  both 
Arches  are  fometimes  interfecled  in  the  Middle, 
and  fo  form  two  Semicurvatures  j  but  in  this  there 
is  fome  Variety. 

In  general  thefe  Curvatures  are  very  confiderable 
in  young  Perfons  ;  become  gradually  more  fuper- 
ficial  in  married  Women,  and  are  quite  loft  in 
Time  of  Delivery. 

The  internal  or  pofterior  Extremity  of  this  great 
Canal  furrounds  the  Orifice  of  the  Uterus  a  little 
obliquely,  in  fuch  a  Manner,  that  the  fuperior 
Side  of  the  Canal  lies  very  near  the  Orifice,  and 
the  inferior  at  a  greater  Diftance  from  it ;  and 
this  makes  the  Extremity  of  the  Uterus  appear 
to  advance  more  into  the  Canal  on  the  inferior 
than  on  the  fuperior  Part. 

The  external  or  anterior  Extrem^ity  of  this 
Canal  in  Virgins,  and  efpecially  before  the  firft 
Eruption  of  the  Menfes,  is  commonly  bordered 
by  a  circular  membranous  Plica,  of  different 
Breadth,  m.ore  or  lefs  fmooth,  and  fometimes 
femilunar,  v/hich,  in  fome  Subjeds,  leaves  but  a 
very  fmall  Aperture,  in  others  a  larger,  and  in  all 
renders  the  external  Orifice  narrower  than  the  reft 
of  the  Cavity.  This  Piica,  called  Hymen,  is 
formed  by  the  Union  of  the  internal  Membrane  of 
the  Vagina  with  that  on  the  internal  Side  of  the 
Alas,  and  reprefents  a  mem.branous  Circle  of  dif- 
ferent Breadth,  and  fometimes  uneven. 
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This  membranous  Circle  is  commonly  ruptured 
after  Coition,  and  is  quite  loft  in  Delivery ;  and 
afterwards  only  feme  irregular  Portions  of  it  re- 
main, which,  from  their  fuppofed  Refemblance  to 
Myrtle  Leaves,  have  been  called  Carunculas  Myr- 
tiformes.  This  Circle  may  likewife  fuffer  by  too 
great  a  Flux  of  the  Menfes,  or,  being  thin,  may 
be  eafily  lacerated,  by  Lafcivioufnefs  and  other 
Accidents. 

Each  Side  of  the  anterior  Portion  of  the  Va- 
gina is  covered  exteriorly  by  a  thin,  broad,  ca- 
vernous, and  vafcuiar  Plexus,  called  the  Reti- 
formis  of  that  Canal :  Thefe  two  Lamellae  run 
down  on  each  Side  of  the  Clitoris  behind  the 
Nymphs,  and  likewife  cover  the  Urethra,  like  a 
Collar,  before  they  are  fpread  on  the  great  Canal. 

This  Plexus  is  clofely  united  to  the  mufcular 
Portions  commonly  taken  for  Accelerators  or  Con- 
tradlors,  lying  between  thefe  Portions  and  the  la- 
teral Parts  of  the  Urethra  and  the  great  Canal. 

It  may  be  inflated  like  a  flaccid  Spleen,  or  like 
the  fpongy  Subftance  of  the  Clitoris,  with  which 
it  feems  to  have  fome  Communication  ;  and,  on 
that  Account,  the  lateral  Portions  of  this  reticular 
Plexus  have  been  named  the  internal  Crura  of 
the  Clitoris.  It  is  a  kind  of  Rete  Mirabile,  com- 
pofed  of  Vefl^els  which  arife  chiefly  from  the  Hy- 
pogaftricas. 

It  ftill  remains  to  be  obferved,  that,  on  each 
Side  of  the  Bottom  of  the  Pelvis,  in  both  Sexes, 
oppofite  to  the  inferior  Part  of  the  Bladder,  there 
js  an  aponeurotic  or  tendinous  Ligament,  which 
runs  over  the  internal  Surface  of  the  Mufculus 
Obturator  Internus  from  the  anterior  to  the  poft«- 
nor  Part.  The  anterior  Extremity  of  this  Liga- 
ment is  fixed  on  one  Side  of  the  middle  Portion 
pf  the  Symphyfis  of  the  Offa  Pubis,  and  the  po- 
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flerior  to  the  middle  Part  of  the  Ligamentum  Sa- 

cro-SciaticLim. 

A  little  above  the  Elongation  called  the  Cervix 
of  the  Bladder,  thej'e  is  another  ligamentary  Ex- 
panfion  on  each  Side,  the  anterior  Part  of  which 
is  narrow,  and  fixed  to  the  anterior  Extremity  of 
the  Ligament  already  mentioned ;  and  the  broad 
pofterior  Part  to  the  Side  of  the  Bladder :  Thele 
two  lateral  Expanfions  may  be  looked  upon  as 
proper  Ligaments  of  the  Bladder,  by  which  it  is 
conneded  to  the  internal  Side  of  both  Ofla  Pubis. 

To  the  anterior  Portion  of  each  of  thefe  Liga- 
ments is  fixed  a  particular  Fafciculus  of  flefhy 
Fibres,  which  afcend  obliquely  on  the  anterior 
Part  of  the  Bladder,  on  which  thofe  of  each  Side 
meeting,  form  a  kind  of  mufcular  Intertexture, 
and  unite  with  the  molt  tranfverfe  Fibres  of  the 
Bladder. 

Thefe  two  mAifcular  Fafciculi  form  a  Part,  and 
perhaps  a  principal  one,  of  what  is  called  the 
Sphinfter  of  the  Bladder ;  but,  to  have  a  true  Idea 
of  them,  they  muft  be  examined  in  Situ,  with- 
out deflroying  any  of  their  natural  Connexions. 
When  the  Bladder  is  removed  out  of  its  Place,  as 
is  done  in  the  common  Method  of  Diffeftion,  thefe 
Fafciculi  are  cut ;  and  thereby,  their  Direction  be- 
ing changed,  they  appear  tranfverfe,  and  are  taken, 
by  thofe  who  know  no  better,  for  Portions  of  an 
orbicular  Sphinfter. 

In  Males  thefe  two  Fafciculi  are  partly  fixed  in 
the  Proftates ;  but  in  Females  they  are  very  broad, 
and  appear  fometimes  to  be  double  on  each  Side, 
one  Lamina  lying  above  the  other.  They  are  to 
be  looked  upon  as  true  Mufcles,  fixed  by  fmail 
Tendons  on  the  Sides  of  the  Symphyfis  of  th^ 
Offa  Pubis, 
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The  Uterus  lies  between  the  Bladder  and  In- 
teftiniim  Reftum.  It  is  a  Body  internally  concave, 
externally  of  a  whitifh  Colour,  of  a  pretty  folid 
Confiftence,  and,  except  in  Time  of  Pregnancy, 
its  Figure  is  that  of  a  flat  Flafk;  being,  in  Adults, 
about  three  Fingers  Breadth  in  Length,  one  in 
Thicknefs,  and  two  in  Breadth,  at  one  End,  and 
fcarcely  one  at  the  other.  This  Size  varies  accord- 
ing to  the  Age  of  the  Subje6t,  &c. 

The  broadeft  Portion  is  named  the  Fundus,  and 
the  narrowefb  the  Cervix.  Its  Situation  is  oblique  -, 
the  Fundus  being  turned  pofteriorly  and  fuperiorly, 
and  its  Cervix  anteriorly  and  inferiorly  :  The  broad 
Sides  lie  next  to  the  Re6lum  and  Bladder,  and  the 
narrow  ones  are  lateral. 

The  Cavity  of  the  Uterus  is  flat,  and  refembles 
an  oblong  Triangle,  the  fliortefl:  Side  of  which 
anfwers  exaflly  to  the  Fundus,  and  the  two  longed 
Sides  lie  one  on  the  right,  the  other  on  the  left ; 
and  they  are  all  bent  internally,  or  towards  the 
Cavity  formed  by  them. 

Of  the  three  Angles  of  this  Cavity,  the  two 
which  terminate  in  the  Fundus  are  perforared  each 
by  a  narrow  Duct,  which  with  Difficulty  admits  a 
Hog's  Bridle  ;  the  third  Angle  forms  a  flat  Duift 
wider  than  the  former,  which  perforates  the  Cer- 
vix of  the  Uterus  longitudinally,  and  terminates 
at  its  Extremity  by  a  tranfverfe  Opening. 

This  Opening  is  named  the  internal  Orifice  of 
the  Uterus  •,  and,  in  its  natural  State,  is  narrower 
than  the  Dud;  of  the  CoUum  Uteri,  fo  that  only 
a  fmall  Stilet  can  be  admitted.  At  the  Margin  of 
this  Orifice  are  feveral  fmall  Apertures,  anfwering 
to  the  fime  Number  of  glandular  Ccrpufcles,  which 
difcharge  a  vifcid  Lympha. 

The  mternal  Surface  of  the  Cavity  of  the  Ute- 
rus is  lined  with  a  very  fi:;e  Membi  anc,  which  at  the 

Fundus 
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Fundus  is  fmooth  and  even,  but  in  the  Cervix  is 
wrinkled  in  a  particular  Manner. 

The  Portion  of  this  Membrane,  v/hich  covers 
the  Fundus  of  the  Cavity,  is  perforated  by  a  great 
Number  of  confiderable  Foramina,  through  which 
fmall  Drops  of  Blood  may  be  obferved  to  pafs, 
when  the  whole  Uterus  is  compreffed ;  and  fome- 
times  it  appears  to  have  very  fmall  Villi,  or  Hairs. 
Both  thefe  Villi  and  Foramina  are  obferved  to  be 
piore  or  lefs  tinged  with  Blood,  in  thofe  Women 
who  die  in  the  Time  of  their  Menfes. 

Jn  the  narrow  Fart,  v/hich  anfwers  to  the  Col- 
lum,  each  Side  is  divided  into  two  Laterals  by  a 
kind  of  prominent  longitudinal  Line,  which  is 
larger  in  the  fuperior  or  anterior  Side,  than  in  the 
Inferior  or  pofterior, 

On  each  Sjde  of  thefe  two  longitudinal  Lines, 
there  are  others,  or  Rugs,  obliquely  tranfverfe, 
difpofed  like  longitudinal  Branches  reprefenting 
Trunks  ;  between  and  round  thefe  Rugse  there  are 
fmali  LacunsE,  through  which  a  mucilaginous  Fluid 
is  difcharged,  which  it  is  faid  in  Pregnancy  lutes  the 
internal  Orifice  of  the  Uterus  (which  feems  incon- 
fiftent-,  as  the  Cervix  is  a  true  Sphincter  to  the  Fun- 
dus :  For  as  the  Uterus  dilates,  the  circular  Fibres 
of  the  external  Orifice  of  the  Cervix  contrad:,  till 
they  are  all  extended,  which  is  generally  about  the 
Time  of  Delivery  ;  and  I  think  every  Pracflitioner 
in  Midwifery  mufi  be  fenfible  of  the  Truth  of  what 
I  here  advance).  We  obferve  likewife,  in  the  In- 
terftices  between  the  Rugfe,  feveral  tranfparent 
globular  Corpufcles,  which  a  modern  Author  took 
for  a  kind  of  Ova. 

The  Subftance  of  the  Uterus  is  fpongy  and  com.- 
pa6l,  with  a  copious  Intertexture  of  Veffels  :  Its 
Thicknefs  is  nearly  equal  and  uniform  in  the  Sides 
and  Margins,  but  the  Fundus  is  thicker  towards 
the  Middle  than  the  tv/o  Angles,  where  the  Thick- 
fiefs 
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nefs  decreafes  gradually.  The  Margins  are  like- 
wife  much  thinner  near  thefe  Angles,  than  the  Ex- 
tremity of  the  Cervix. 

The  Uterus  is  covered  by  a  Portion  of  the  Pe- 
ritonJELim,  which  ferves  as  a  Tegument,  and  is 
a  Continuation  of  that  which  covers  the  Bladder 
g,nd  Inteftinum  Retrcum  •,  running  up  from  the  in- 
fefjor  and  pofterior  Part  of  the  Bladder  over  the 
anterior  Part  of  the  Uterus,  thence  over  the  Fun- 
dus, and  down  the  poderior  Side,  and  afterwards 
going  to  the  Re6lum. 

On  each  lateral  Part  or  Marg-in  of  the  Uterus 
this  Portion  of  the  Peritonaeum  forms  a  broad 
Puplicature,  which  is  extended  on  each  Side  more 
or  lefs,  dire6lly  to  the  contiguous  lateral  Parts 
of  the  Pelvis,  forming  a  kind  of  membranous 
Septum  between  the  anterior  and  pofterior  Plalves 
of  that  Cavity;  and  is  afterwards  continued  loofely, 
with  the  Peritonjeum,  on  the  Sides  of  the  Pelvis. 

Thefe  two  broad  Duplicatures  have  the  Name 
of  L/igamenta  Lata,  and  Vefpercilionum  A\o£. 
The  fuperior  Margin  of  each  is  partly  double,  or 
folded,  forming  two  fmall  diitincl  Duplicatures, 
which  WiNSLow  calls  the  Pinions  of  the  broad 
I.igamients.  The  anterior  Pinion  is  more  raifed 
than  the  pofterior,  and  they  are  both  very  looie. 

The  Laminse  of  all  thefe  Duplicatures  ire  con- 
ne(5led  by  a  cellular  Subftance,  in  the  fim.e  Manner 
as  the  other  Duplicatures  ot  the  Peritonsfumi  ;  and 
they  .contain  the  Fallopian  Tubes,  Ovaria,  Part 
of  the  rpermatic  Veffels  and  of  thofe  which  go  to 
t  '.e  Body  of  the  Uterus,  the  Ropes  *  called  the 
round  Ligaments,  Nerves,  &"c. 


*  Kence  chiefly  come  ihofe  Pains  and  Nrmbncls  which  pregnant 
Women  complain  fo  much  of  in  thofe  Parts,  and  which  increaie  is 
the  Uterus  grows  bigger  and  higher. 

The 
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The  Antients  imagined  that  the  Ligamenta  Ro- 
tunda were  two  hollow  Tubes,  whereby  Women 
emit  their  Semen  :  But  as  thefe  Ligaments  have 
not  yet  been  demonftrated  to  be  tubular,  this  Ar- 
gum.ent  cannot  take  place.  The  Moderns  fay, 
they  fufpend  the  Uterus,  and  hinder  its  rifing  too 
high  :  How,  then,  can  pregnant  Women  fuffer  it 
to  afcend  fometimes  even  into  the  Epigaftrium  ? 
Neither  are  they  fufficient  to  keep  the  Matrix  from 
rolling,  in  convulfive  Motions.  In  hyfteric  Af- 
fediions  the  Uterus  moves  fometimes  upwards, 
fometimes  downwards,  with  fo  much  Force  and 
Violence,  as  fhews  that  thefe  Ligaments  have  but 
little  Power  over  it. 

From  what  has  been  faid  it  appears,  that  both 
the  Antients  and  Moderns  underftood  not  the  true 
Ufe  of  thefe  Ligaments. 

However,  their  Aftions  conjointly  with  the  Li- 
gamenta Lata,  feem  to  be  rather  intended  by  Na- 
ture to  keep  the  Uterus  in  a  proper  Situation,  during 
the  Time  of  Pregnancy,  than  for  any  other  Pur- 
pofe. 

They  hinder  the  Body  of  the  Matrix  from  prciT- 
ing  too  much  on  its  Cervix,  and  fubfiding,  or 
bearing  down,  as  happens  when  thefe  Ligaments 
are  too  much  relaxed  by  difficult  Births,  &c.  It 
is  from  thefe  Duplicatures  that  Women  with  Child 
feel  Pains  and  Laffitude  in  the  Loins. 

The  Uterus  is  faid  to  be  oblique  when  it  in- 
clines either  pofteriorly  or  anteriorly  to  the  right 
or  left  Side  •,  that  the  Os  Uteri,  being  diuorted 
in  fuch  a  Manner  from  its  natural  Diredion,  to- 
wards any  Bone  of  the  Pelvis,  can  fcarcely,  or  not 
at  all,  be  touched ;  and  this  is  termed  a  preter- 
natural Pofition  or  oblique  Situation  of  the  Womb; 
and  which  may  happen  either  before  or  in  Time  of 
Pregnancy. 

llie  Obliquity  of  the  Uterus  may  be  occafioxied 

by  many  and  different  Caufes,  whereof  fome  are 

1  tran- 
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tranlitory,  others  permanent :  Such  are  Spafms, 
inflammatory  Tumors,  Dropfics,  Hydatides,  Ul- 
cers, an  indurate  Gland,  a  fungous  Excrefcence, 
Cicatrix,  or  the  like ;  either  in  the  Uterus,  Li- 
gaments, or  adjacent  Parts  :  Alfo  the  Weight  and 
Bulk  of  its  Fundus,  and  over-extended  Ligaments 
in  Time  of  Pregnancy  -,  for  we  fee  how  varioufly 
Women  with  Child  move  their  Bodies,  bending 
them  every  way  for  Relief,  when  afflifted  with 
Pain  ;  both  fitting  and  lying  in  different  Poftures; 
all  which  may  eafily  give  the  Womb  a  Tendency 
this  or  that  Way  :  Likewife  a  Strain,  or  Rupture, 
in  any  of  thefe  Ligaments,  from  violent  Efforts,  {o 
that  its  Antagonift  a6ls  too  forcibly.  And,  laflly, 
from  any  irregular  Conformation  either  of  the 
Uterus,  Ligaments,  or  Bones  of  the  Pelvis. 
Hence  the  Obhquity  of  the  Uterus  fometimes 
happens  in  Virgins. 

It  com.monly  hinders  Conception  ;  and,  if  it 
happens  at  the  Time  of  Pregnancy,  occaiions  dif- 
ficult and  dangerous  Labours. 

The  OvARiA  are  two  whitifh,  oval,  flat,  oblong 
Bodies,  fituated  on  the  Sides  of  the  Fundus  Uteri, 
to  which  they  are  fixed  by  a  kind  of  fliort  round 
Ligament,  and  inclofed,  together  with  it,  in  the 
Duplicatiire  of  the  poflerior  Pinion  of  the  Liga- 
menta  Lata. 

They  are  compofed  of  a  compac5l  fpongy  Sub- 
ftance,  of  feveral  little  tranfparentVeficula?,  which 
are  called  Ova.  The  fpongy  Subftance  furrounds 
each  of  thefe  Veficulce  very  clofely,  ^nd  leems  like- 
wife  to  furnifli  them  with  dillincf  fpongy  Calices. 
They  are  to  be  carefully  diflinguiiiied  from  other 
preternatural  ones  termed  Hydatides. 

The  Ligaments  of  the  Ovaria  lie  in  the  Mar- 
gins of  the  pofterior  Pinions  of  the  Ligamenta 
Lata,  much  in  the  fame  Manner  as  the  umbilical 
Vein  in  the  anterior  or  umbilical  Ligament  of  the 

Liver. 
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Liver.  They  are  round  Ropes,  of  a  filamentary- 
Texture,  fixed  by  one  Extremity  to  the  Corner  of 
the  Fundus  Uteri,  a  little  above  and  behind  the 
Level  of  that  Fundus.  They  were  formerly  be- 
lieved to  be  concave,  and  looked  upon  as  Vafa 
Deferentia. 

The  Fallopian  Tubes  are  two  flaccid,  conical, 
and  vermiform  Canals,  fituated  more  or  lefs  tranf- 
verfly  on  each  Side  of  the  Uterus,  between  the 
Fundus  and  the  lateral  Parts  of  the  Pelvis,  and  in- 
cluded in  the  anterior  Duplicatures  or  Pinions  of 
the  Ligamenta  Lata. 

Each  of  them  is  fixed,  by  its  narrow  Extre- 
mities, in  the  Corner  of  the  Fundus  Uteri,  into 
which  it  opens,  though  by  fo  narrow  a  Dufl  as 
hardly  to  admit  a  large  Briftle  :  From  thence  their 
Diameter  augments,  by  degrees,  all  the  way  to  the 
other  Extremity,  where  it  is  about  one  third  Part 
of  an  Inch.  The  Body  of  the  Tubse  goes  on  in  a 
winding  Courfe,  and  their  large  Extremity  is  bent 
towards  the  Ovaria. 

Thefe  large  Extremities  are  irregularly  round, 
and  terminate  by  a  narrow  Orifice,  a  little  plaited 
and  turned  towards  the  Ovarium,  where  it  pre- 
fently  expands  in  Form  of  a  membranous  Fringe, 
full  of  Plaits  and  Incifures.  Thefe  Fringes  are 
called  the  broad  Ends  of  the  Fallopian  Tubes. 

The  Breadth  of  the  Fringe  is  not  equal  in  all 
Parts.  Its  Circumference  is  in  a  manner  oval, 
and  its  longed  Segment  reaches  to,  and  is  fixed  in, 
the  Ovarium.  The  Plies  are  difpofed,  like  La- 
mina, on  the  concave  Side. 

Thefe  Tubes  are  compofed  of  flefhy  Fibres, 
fome  of  which  are  longitudinal,  and  others  ob- 
liquely circular,  with  an  Intertexture  of  another 
very  fine  Subftance. 

The  anterior  Pinions  of  the  Llgamentum  Latum 
ferve  for  a  common  or  external  Tunic  to  both 

Tubas, 
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Tubse,  and  alfo  to  conned  them,  in  the  fame  Man- 
ner as  the  Mefentery  connefts  the  Inteftines ;  from 
thence  the  Tubae,  and  efpecially  their  Fringes, 
come  to  be  loofe,  and  their  Diredion  very  imper- 
fedly  determined  in  moil  Figures. 

Their  Cavity  is  lined  with  a  foft  glandular  Mem- 
brane, which  is  plaited  longitudinally,  almoft  like 
the  internal  Surface  of  the  Afpera  Arteria;  and 
thefe  Folds  are  ftronger  and  broader  near  the  great 
Extremities  than  any-where  elfe.  Their  Subftance 
feems  to  be  fpongy,  and  the  Interflices  between 
them  are  moiftened,  more  or  lefs,  by  a  Fluid  which 
is  continually  difcharged  there. 

The  fanguiferous  VefTels  of  thefe  Parts  are  of 
different  Kinds  ;  viz.  the  hypogaftric  Arteries  and 
Veins,  the  Ramifications  of  which  belong  chiefly 
to  the  Body  of  the  Uterus ;  the  fpermatic  VelTels, 
and  the  two  Ligamenta  Rotunda. 

The  hypogaftric  Branches  are  arterial  and  venal 
Ramifications  arifing  from  the  Artery  and  Vein  of 
the  fame  Name,  v/hich,  having  reached  the  lateral 
Margins  of  the  Uterus,  are  diftributed  to  all  the 
Parts  thereof,  both  internal  and  external,  forming 
a  great  Number  of  Incurvations  and  particular  In- 
tertextures. 

The  Arteries  of  one  Side  communicate  both 
upon  the  Uterus,  and  through  its  whole  Subftance, 
with  thofe  of  the  other  Side,  and  the  arterial  Ra- 
mifications of  each  Side  form  numerous  Anafto- 
mofes  with  each  other.  The  Veins  communicate 
together,  on  each  Side,  in  the  fame  Manner  ;  and 
all  thefe  fanguineous  VefTels  communicate  likewifc 
with  the  fpermatic  VefTels,  Ligamenta  Lata,  and 
Hasmorrhoi'dales. 

Thefe  frequent  Anaftomofes  may  be  demon- 
ftrated  by  injeding,  or  blowing  into,  the  hypo- 
gaftric VefTels,  having  firft  made  proper  Liga- 
tures, •  to  prevent  the  Liquor  or  Air  from  running 

into 
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into  other  Parts.  The  Extremities  of  thefe  Ar- 
teries terminate  and  open  into  the  Cavity  of  the 
Uterus ;  and  there  is  this  peculiar  to  the  Veins, 
that  they  communicate  with  the  Hsemorrho'idales, 
and  confequently  with  the  Vens  PortiE. 

The  fpermatic  VefTels  have  nearly  the  fame 
Origin  in  Females  as  Males,  and  likewife  the  fame 
Courfe  and  Intertextures ;  but  they  never  pafs  out 
of  the  Abdomen,  being  wholly  diftributed  to  the 
Ovaria  and  Tubes,  and  communicate  v/ith  theHy- 
pogaftrics  and  Ligamenta  Lata.  The  Veins  are 
very  large  in  proportion  to  the  Arteries,  and  thef6 
Veflels  fend  lateral  Ramifications,  which  feem  to 
communicate  with  the  Mefaraicse  and  Ven^ 
Port«, 

The  Lio;amenta  Rotunda  are  two  lon^  fmall 
Fafciculi  of  Arteries  and  Veins,  interwoven  and 
conneded  by  a  fine  cellular  Subllance,  and  run  in 
the  great  Duplicature  of  thel>igamenta  Lata  from 
each  Corner  of  the  Fundus  Uteri,  as  far  as  the 
annular  Openings  of  the  abdominal  Mufcles. 

In  this  Courfe  each  Ligament  thruits  externally, 
or  raifes  the  anterior  Lamina  of  the  DupHcature, 
which,  confequently,  gives  a  kind  of  Tunic  to 
thefe  vafcular  Fafciculi,  and  makes  them  appear 
like  diflincl  Ropes  connefted  to  this  anterior  Side 
of  the  Duplicatures. 

They  feem  to  arife  from  the  Com.munication 
between  the  Vafa  Spermatica  and  Hypogaftrica, 
and  might  be  reckoned  a  particular  Continuation 
of  the  fpermatic  VefTels.  The  Difpofition  of  their 
Adhefions  to  the  Angles  of  the  Fundus  Uteri, 
v/ith  refpeft  to  that  of  the  Tubes  and  Ligaments 
of  the  Ovaria  which  lie  all  near  each  other,  is  thus: 
The  Tubes  lie  fuperiorly,  the  Ligaments  of  the 
Ovaria  pofleriorly,  and  the  Ligamenta  Rotunda  an- 
teriorly, and  a  little  lower  than  the  former. 

Vol,  II,  T  After- 
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Aftei'wards  they  run  in  a  Courfe  nearly  refem- 
bling  that  of  the  ipermatic  Veilels  in  Males,  pafs 
the  Abdomen  through  the  Openings  of  the  abdo- 
minal Mufcles,  and  are  loft  in  the  Fat  of  the  fu- 
perior  and  middle  Parts  of  the  Groins.  (It  m.ay 
be  Gonje6lured,  that  thefe  Ligaments  or  Veffels 
furnilh  the  Lacuns?,  of  which  hereafter.)  As  they 
pafs  out  of  the  Abdomen,  they  are  accompanied 
by  a  Produdion  of  the  cellular  Portion  of  the  Pe- 
ritonaeum, as  the  fpermatic  Veffels  in  Males,  and 
by  a  Fafciculus  of  tiefliy  Fibres,  reprefenting  a  kind 
of  Crem  after. 

Befides  ail  the  Veflels  hitherto  mentioned,  we 
obferve  Nerves  and  Lymphatics,  to  which  we  may 
add  the  laftiferous  Dufts  which  are  feen  in  an  ad- 
vanced Pregnancy.  The  Nerves  come  from  the 
Lumbares,  Sacri,  and  Sympathetic!  Maximi,  the 
fame  as  in  Males.  The  Lymphatic  VelTels  run 
chiefly  in  the  Tunics  continued  from  the  Peri- 
tonaeum, and  alio  the  particular  Fibres  which  feem 
to  be  interwoven  in  the  Subftance  of  a  pregnant 
Uterus  ;  the  interior  of  which  being  difpofed  in  a 
vortical  or  turbinated  Manner,  gave  Occafion  to 
RuYSCH  to  defcribe  them  particularly  by  the  Name 
of  Mufculus  Uteri  Orbicularis. 

All  the  lymphatic  Veins  of  this  Organ  termi- 
nate in  a  large  Gland,  fituated  in  the  Di\'ifion  of 
the  iliac  Vefiels.  The  Vefiels  of  the  Pelvis  are 
larger  in  Women  than  in  Men. 

AsTRuc  remarks,  on  the  Tunics  or  Membranes 
of  the  Uterus  ;  that  the  firft  is  the  Peritonaeum ; 
the  fecond,  or  middle  Tunic,  is  mufcular,  com- 
pofed  of-  Fibres  almoft  in  omnem  fenfum  like  a 
Bottom  ol  Thread  :  For  faying  that  thefe  Fibres 
are  longitudinal,  circular,  and  oblique,  gives  not 
a  fufficient  Idea  of  their  Diredion.  Yet  I  own, 
that   the  greater  Part  of  thefe  carnous  Fibres  are 

longi- 
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longitudinal ;  Nature  forefeeing  their  greater  Ufe 
in  the  Funftion  of  this  Organ,  particularly  for 
Copulation  and  Geftation.  The  third,  or  internal 
Tunic,  is  nervous,  and  thicker  than  the  external 
one.  It  is  full  of  Afperities  on  its  convex  Sur- 
face, for  the  clofer  Adhefion  to  the  fuperior  Mem- 
brane ;  but  fmoother  on  the  concave  one,  that  it 
may  the  better  expel  the  Menfes,  and  retain  the 
Semen  Virile.  Thefe  Eminences  are  named  Glands 
by  fome,  but  I  call  them  Colatoria  Lactea,  or  ve- 
licular  Subftances.  That  there  are  fuch  veficular 
Subftances*,  with  a  great  Number  of  other  Vefiels, 
is  evidently  proved  by  Experiments  :  For  if  you 
fufficiently  macerate  aUterus,  and  then  prefs  a  Por- 
tion of  it,  you  will  obferve  the  gaping  Orifices  of 
thefe  VelTels  eje6l  their  Contents. 

That  thefe  Colatoria  are  fimply  veficular  in 
Sheep,  and  vafcular,  or  only  compofed  of  VefTels, 
in  Swine  •,  but  in  Women  they  are  veficulo-vaf- 
cular,  or  compofed  of  fmall  Bladders  and  la£teal 
cylindric  VeiTels,  at  the  fame  Time  j  the  excre- 
tory Dud:s  of  them  gape  into  the  internal  or  con- 
cave Surface  of  the  Uterus.  In  thefe  Vafcu- 
krs  is  fecreted  a  lymphatic  Matter,  whilft  the 
Subject  is  young  •,  but  when  fhe  comes  to  have  her 
Menfes,  and  her  Breads  fwell  (or,  as  they  fay, 
fore  Breafts),  the  Matter  is  chylous,  or  milky.  In 
Pregnancy  it  is  ftill  more  fo  •,  but  at  tlie  Time  of 
Parturition  it  is  pure  Milk,  as  we  obferve  in  the 
Breafts,  and  that  in  the  fame  Proportion  and  De- 
gree :  Nay,  the  Glands  of  the  Uterus,  by  Ana- 
logy, may  be  compared  to  thofe  of  the  Breafts  -, 
the  former  being  the  Vicegerent  of  the  latter.  For 
the   Glands   of  the   Matrix   nouriilies   the  Fcetus 


*  This  I'ecreted  Liquor  is  very  profufe  in  Female  Infants,  but 
afterwai'ds  gradually  diminifnes. 
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with  their  excretory  Liquors,  as  the  Breafls  after- 
wards do  the  Infant  with  Milk. 

With  regard  to  the  Diftribution  of  the  Veins, 
with  their  particular  Texture  in  the  Uterus  ;  the 
uterine  cylindrical  Arteries  Itill  preferve  this  Fi- 
gure, particularly  at  their  Extremities,  till,  by  the 
Acceflion  of  other  capillary  Veffels,  their  Dia- 
meters are  gradually  enlarged ;  at  which  Time 
they  acquire  a  conic  Form,  and  get  the  Name  of 
Veins  •,  ftill,  by  their  Union  and  Reunion,  form- 
ing larger  Trunks,  which  are  of  confiderable  Dia- 
meters in  the  Uterus,  in  which  Organ  they  form 
numerous  Angles,  Contortions,  and  Anaftamofes, 
the  Reafons  whereof  ihall  be  given  hereafter. 
Befides  thefe,  there  is  another  rem-arkable  Singu- 
larity obfervable  in  thefe  Veins  •,  viz.  each  Vein  is 
divided,  at  its  Extremity,  into  two  Branches  •,  one 
to  entertain  the  Circulation,  the  other,  like  the 
Cfecum  Inteftinum,  as  a  kind  of  Appendix  to  re- 
ceive the  menftrual  Blood.  Thefe  venous  Ap- 
pendices, efpecially  at  the  Time  of  Conception, 
become  fo  turgid,  by  the  Quantity  of  Blood  they 
receive,  that  they  acquire  a  confiderable  Length, 
and  are  pendulous  on  th^  internal  Surface  of  the 
Matrix.  Befides  the  AfTiftance  thele  Veffels  lend, 
in  the  Explication  of  the  Menfes,  they  contribute,  - 
alfo,  to  unite  the  Placenta  (into  which  they  are  in- 
ferted)  to  the  Uterus.  That  there  are  fuch  Ap- 
pendices, is  proved,  i.  By  mercurial  Injections, 
which  pafs,  by  thefe  Veffels,  into  the  L'terus. 
2.  Becaufe  no  Births  happen  without  a  plenriful 
Difcharge  of  Blood,  which  is  attributed  to  the  Di- 
laceration  ot  fome  of  them  by  the  Divifion  of  the 
Placenta,  into  v/hich  they  are  inferted.  3.  Thefe 
are  vifible,  to  the  naked  Eye,  in  Women  who  die 
in  Child-birth,  in  whom  they  are  very  prominent. 

The  Structure  of  the  Vagina  needs  no  parti- 
cular Explication,  being  fo  like  that  of  the  Uterus. 

We 
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We  now  fee,  tfaat  the  Subilance  of  the  Uterus 
is  fingularly  compofed  of  innumerable  Veffels,  and 
membranous  and  mufcular  Parts  •,  which,  being 
all  moll  curioufly  interwoven,  are  admirably  formed 
together  in  its  Texture,  that  it  might  be  the  more 
capable  (without  Danger  of  breaking)  to  fuffer 
the  Extenfion  which  the  Child  and  Waters  caufe 
during  Geftation  ;  to  contrail  in  Time  of  Labour; 
facilitate  the  Expulfion  of  the  Foetus  and  Placenta, 
and  retraft  again  to  its  natural  Dimenfions. 

The  Ufe  of  the  Womb  is,  for  the  Procreation  of 
our  Species  -,  and  the  Blood,  which  is  colletSied  in 
the  Sinufes,  is  ufually  difcharged  every  Month, 
which  is  called  the  Menfes,  when  Vv^omen  are  in  a 
healthy  State,  and  not  pregnant;  as  alfo  to  retain 
the  Semen  Virile,  nourifh  the  Foetus,  andpreferve 
it  till  the  Tim>e  of  Birth. 

Observations. 

The  Clitoris,  in  fome  Females,  is  fo  long  and 
large,  as  to  have  been  taken  for  a  Man's  Penis 
unperforated  •,  whence,  probably,  thofe  Females 
have  been  called,  and  believed  to  be.  Herma- 
phrodites :  But  I  cannot  think  that  there  is  any 
fuch  Thing,  in  the  whole  Lufus  Naturse,  as  one 
who  has  the  perfed  generative  Parts  of  Male  and 
Female. 

Profeffor  Diemerbroeck  relates,  that  a  Wo- 
man applied  to  him  having  a  difeafed  Clitoris. 
She  told  him,  that  in  her  Youth  fhe  contra6ted  a 
Cuilom  of  ftimulating  her  Clitoris  with  her  Fin- 
ger, fo  as  to  excite  Emiffions,  which  gave  her  a 
IS  great  deal  of  Pleafure.  Vid.  Anatom.  Corp.  Hu- 
man. 

It  is  reported,  that  the  Women  of  Alia  caufe 
their  Clitorifes  to  be  burned  by  old  Vv^omen,  who 
make  it  their  Pra6lice.  The  Egyptians  cut  it  be- 
fore their  Daughters  are  married. 

T  ^  Bel- 
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Bellonius  and  Paulus  Jove  thought,  that  the 
Ethiopians  circumcifed  the  CHtoris. 

Aetius  andEciNETTus  dired:  how  to  perform 
that  Operation  in  the  eaftern  Countries,  and  per- 
haps at  the  Example  of  the  Tribade  Bafla  •,  which 
occafioned  Martial  to  write  thefe  Lines: 

Commenta    eft    dignum    Thebano  ^nigmate 

.  monftrum, 
Hie  ubi  Vir  non  eft  ut  fit  adulterium. 
Inter  fe  geminos  audet  committere  cunnos 
Mentiturque  virum  prodigiofa  Venus. 

But  Cicero,  Lib.  I.  De  Divinatione, 

• Qtiid  cum  cumis  Apollo  fudavic, 

Capuas  viftoria  !   QiM  ortus  Androgyni ! 
Non  fatalc  quoddam  monftrum  fuit ! 

feems  to  think,  that  the  Opinion  of  Hermaphro^ 
dites  may  perhaps  have  took  its  Rife  from  Jewifti 
Rabbi's.  And  moft  of  the  antient  Hebrews  were 
of  Opinion,  that  Adam  was  firft  made  an  Andro- 
gynus,  commonly  called  Hermaphrodite;  and 
that  he  had  the  Parts  of  both  Male  and  Female  ; 
and  that^  thefe  Parts  were  afterwards  feparatcd  : 
The  back  Part  was  named  Eve,  &c.  This  was 
occafioned  by  endeavouring  to  explain  that  Text 
of  the  Old  leftamcnt-,  ''  Male  and  Female  cre- 
"  ated  he  them*.— Thou  haft  formed  me  behind 
"  and  before."  Or  "  God  created  Man  Male 
"  and  Female,"  &c.  Hence  it  is  no  Wonder, 
that  this  Opinion  cf  Hermaphrodites  has  been 
fo  univerfally  beheved,  and  Laws  m.ade  againft 
them.     Vid.  Heideg.  Hiftor.  Patriarch.  &:  fus. 


p'n  rcn-D  nnn  ijmfij-TD  li.o^io  d^k  nt:T3  D'n^N  -^r^x-i  * 
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According  to  this  Way  of  explaining  the  Scrip- 
ture, they  make  God  to  be  an  Androgynus-,  as 
in  the  Beginning  of  the  26th  Verfe  of  the  firft 
Chapter  of  Genefis. 

The  Exiftence  of  the  Hymen  has  been  much 
difputed  by  anatomical  Authors,  fmce  it  has  been 
defcribed ;  fome  denying  that  there  is  fuch  a 
Membrane  :  But  there  are  many  who,  though  they 
will  not  deny  that  Authors  of  Veracity  have  found 
this  Membrane  in  the  Entrance  of  the  Vagina ; 
yet  fay  that  it  is  a  preternatural  one,  and  not  to  be 
met  with  in  very  young  Subjedls,  notwithftanding 
they  had  neither  been  concerned  with  Man,  or 
otherwife  deftroyed. 

Indeed  in  lieu  of  the  Hymen,  or  Carunales, 
fometimes  we  find  there  a  Membrane  which  clofes 
the  Aperture  of  the  Vagina ;  but  this  Membrane 
is  preternatural :  We  are  obliged  to  divide  it  fome- 
times, but  very  rarely. 

A  Girl  was  pronounced  pregnant  by  the  Mid- 
wives,  on  account  of  an  Inflation  and  Tenfion  of 
her  Uterus,  occafioned  by  a  confiderable  Qiian- 
tity  of  menftrual  Blood  retained  by  a  fimilar  Mem- 
brane :  But  when  an  Incifion  was  made,  the  re- 
tained Blood  was  difchargcd..  -  Vid.  Ambrose 
Pare,   L.ib.  xxiv. 

Mr.  BouDON,  fenior  Surgeon  to  the  Hotel 
Dieu  of  Paris,  met  with  the  like  Membrane  in  a 
young  Lady  who  was  thought  to  have  a  Schirrus 
of  the  Uterus  •,  for  which  fuppofed  Difeafe  fhe 
had  been  a  long  Time  under  Cure  -,  and,  v/hen 
v/ell  examined,  was  cured  by  an  Incifion  in  the 
Membrane  which  obftrufted  the  Difcharge  of  her 
Menfes.  Vv^'e  read  the  like  in  Saviard's  ivth 
Obfervation. 

RuYscH  mentions  a  Woman,  the  Membrane  of 

whofe  Hymen  was  intire,  and  very  thick,  which 

was  thruft   out  by  the  Head  of  the  Fc^tus.     She 

T  4  had 
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had  been  in  Labour  a  long  Time,  and  could  not 
be  delivered  without  dividing  this  Membrane  by 
Incifion.  But  v/e  met  with  another  behind  it, 
which  more  deeply  clofed  up  the  Paffage  of  the 
Vagina,  and  obftrudled  the  Exclufion  of  the  Foe- 
tus ;  wherefore  he  was  obliged  to  open  this  Mem- 
brane alfo.  After  this  laft  Operation,  the  Woman 
was  delivered  of  a  fine  Child  alive,  and  both  did' 
very  well  afterwards.     Vid.  Obf  xxii. 

So,  according  to  Ruysch's  Account,  that  Wo- 
man had  two  Hymens. 

The  Hymen,  fo  called,  appears  to  me  to  be 
only  a  Continuation  of  the  internal  Membrane  of 
the  inferior  Part  of  the  Vagina  with  the  external 
one  \  and  what  are  named  Caruncles,  or  Myrti- 
formes,  are  inclofed  in  thefe  Membranes.  For  I 
fufpeft  the  Caruncula  not  to  be  a  Fragment  of  the 
Laceration  of  the  Flymen  (as  it  is  commonly 
thought) ;  but  am  apt  to  think  they  are  Glands. 

It  does  not  alv/ays  grow  fo  high  as  the  Semi- 
diameter  of  the  Vagina :  Therefore  in  Women 
who  have  thefe  Parts  pretty  large,  they  are  not 
difcernable. 

In  that  Cafe  of  Ruysch,  here  inferted,  thofe 
Membranes  of  the  Vagina  certainly  grew  up  alter 
the  Woman  was  impregnated,  and  her  Hufband 
had  but  a  fmall  Penis,  which,  v/hen  it  meets  with 
a  large  Vagina,  may  be  admitted  without  lace- 
rating the  Hymen,  efpecially  if  the  Membrane  is 
pretty  llrong,  or  low. 

I  have  met  with  fuch  finall  Penes,  that,  I  dare 
fay,  they  niight  copulate  with  moil  young  Virgins 
without  lacerating  their  Hymens  ;  and  I  have  feen 
the  reverie  in  the  Vaginae  of  feme  Women,  which 
have  been  fmaller  alter  Child-bearing  than  before, 
that  is,  more  contrafled. 

Saviard  gives  an  Account  of  a  Woman  in 
whom  he  found  the  left  Teiticle  as  big  as  a  Child's 

Head, 
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Head,  which  he  firft  took  for  a  Fc^tus  invefled  in 
its  Membrane  •,  but  this  vaft  Volume  was  a  Mafs 
of  pulpous  Matter  hardened,  with  a  Mixture  of 
Serofities  ;  the  whole  weighing  four  Pounds. 

In  another  Woman  he  found  alfo  one  of  her  Ttf- 
tides  about  the  Bignefs  of  a  Hen's  Egg.  I  ob- 
ferved,  on  opening  it,  that  it  was  caufed  by  an 
Obftruftion  of  whitifh  Matter.     Yid.  Obf  xcv. 

I  injected  the  whole  Subftance  of  the  Ovary  of 
a  Woman,  about  twenty  Years  of  Age,  which  I 
preferved. 

Several  Ovaries  (as  the  Moderns  called  them)  I 
found  difeafed  by  venereal  Infeftions.  They  ap- 
peared fomewhat  like  the  internal  Subftance  of 
Male  Teftes. 

Dr.  Samson  gives  us  an  Account  of  a  Woman 
who  died  of  a  Dropfy  of  the  left  Ovarium.  There 
was  no  extravafated  Water  in  the  abdominal  Ca- 
vity, but  it  was  filled  with  a  Number  of  Veficles, 
of  different  Sizes,  full  of  a  vifcous  Serum,  fome 
fo  large  as  to  contain  twenty  Pounds  of  this  Li- 
quor, others  about  the  Size  of  a  Child's  Head,  as 
big  as  an  Orange,  and  the  reft  not  larger  than  a 
"Walnut.  On  examining  thefe  Veficles,  he  found 
them  to  be  no  other  than  the  Ovula  of  the  left 
Ovarium,  diftended  to  that  monftrous  Size.  He 
fays,  if  you  can  imagine  about  forty  Blasters,  of 
different  Sizes,  tied  together  like  a  Reeve  of 
Onions,  you  may  have  an  Idea  of  this  Ovarium. 
All  the  Veficles  contained  about  an  Hundred  and 
Twelve  Pounds  of  Serum.  Phiiofophical  Tranf- 
aftions.  Numb.  140. 

We  read  of  a  Cafe  fomewhat  like  it  in  Blanch- 
ARD.  The  right  Ligam.entum  Lata  was  very  much, 
diftended  by  about  a  Hundred  and  Twelve  Pounds 
of  clear  Water,  of  ^  faltilli  Tafte,  and  Half  an  Inch 
■thick,  having  fuperficially  a  great  many  aqueous 
Veficles  j  and  in  the  oppofite  Side  another  Tumor, 

con- 
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containing  a  purulent  Matter ;  and  feveral  Veficles, 
which  weighed,  at  leait,  ten  Pounds;  and  a  third 
Tumor,  about  the  Magnitude  of  two  Fids.  Vid. 
2  Cant.  Obf.  xcviii. 

In  a  Woman  who  died  of  a  Dropfy,  her  left 
Ovarium  was  fwelled  to  a  prodigious  Size,  fo  as 
to  weigh  Thirty-feven  Pounds ;  and  was  divided 
into  a  great  many  Cyfts  odly  complicated  together. 
Some  contained  a  ciear  Water,  others  a  gelatinous 
Liquor,  a  Fluid  like  Cream,  and  others  like  Tal- 
low. In  fome  Parts  it  had  a  glandular,  in  others 
aflelhy  Appearance.     Ridley's  Obf.  Medic. 

In  another  Woman,  who  died  of  a  Dropfy,  her 
right  Ovarium  was  very  near  a  Foot  long,  as 
much  broad,  and  fix  Inches  thick.  See  Medical 
Efil^ys,  Vol.  V.  Art.  lxxiii. 

I  once  met  with  the  left  Tefticle  of  a  Male 
diftended  to  the  Bignefs  of  one's  Wrift  (I  do  not 
mean  the  Scrotum)  v/ith  Veficles,  as  in  the  above- 
mentioned  Cafes,  filled  with  a  pellucid  Lympha, 
which  communicated  with  each  other.  Upon  ex- 
amining thefe  Veficles,  they  feemed  to  be  nothing 
elfe  but  a  Dillenfion  of  the  lymphatic  Veffels- 

LiTTR  E  *,  in  diffefting  a  Female  of  two  Months 
old,  found  her  Vagina  divided  perpendicularly,  by 
a  rielliy  Partition,  into  two  equal  Parts,  in  fuch  a 
Manner,  however,  that  the  Partition  was  not  in- 
lire,  but  only  formed  two  Cavities  from  the  Mid- 
dle of  the  Vagina  to  the  Uterus,  Each  of  thefe 
Cavities  terminated  in  a  particular  Uterus  which 
had  its  Orifice,  Cervix,  and  Fundus,  Thefe  Sorts 
of  Uteri,  which  were  diftin^l  and  feparate  in- 
ternally, had  externally  but  one  fimple  and  con- 
tinued Body,  except  their  Bottoms,  which  were  fe- 
parated,  or  rather  fixed  to  each  other,  only  by  a 


*  Vid.  Memolres  de  I'Acad.  des  Sciences  1705;  nilb  Joannes 
JcHENCi;  Oi-Jl-r.'.  di:  Uuro,  S:c. 

mcni- 
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rnembranous  Ligament  of  a  triangular  Figure. 
There  were  alfo  an  Ovary,  Ligaments,  Latum, 
and  Rotundum.  Littre  thought,  that  if  this 
Girl  had  lived,  and  converfed  with  a  Man,  fhe 
might  have  conceived  at  diflerent  Coitions,  and 
impregnated  both  Uteri. 

RuYscH  fays,  that  he  faw  a  female  Child,  about 
fix  Days  old,  v/ho  had  a  monftrous  Conformation 
of  the  Parts  of  the  Pudenda,  which  was  united  to 
the  Navel,  or  rather  with  that  Part  of  the  Body 
which  was  in  lieu  of  the  Navel,  the  whole  con- 
fufed,  and  a  Heap  of  excoriated  Tubercles  ;  in 
the  inferior  Part  of  which  appeared  two  Foramina, 
from  whence  the  Urine  continually  dropped,  efpe- 
cially  when  the  Child  cried.  Without  doubt  there 
was  no  urinary  Bladder,  as  there  was  no  Meatus 
Urinarius  ;  and  thefe  two  Foramina  continued  to 
the  Ureters. 

This  Mifconformation  of  Parts  might  perhaps 
arife  from  a  Fright  which  the  Mother  received  on 
falling  from  a  high  Place,  fever al  Weeks  before 
her  Delivery.     Vid.  Obfcrv,  xxiii. 

The  fame  Author  relates,  that  a  Vv^oman,  after 
having  been  a  long  Time  afflifted  v/ith  the  Fluor 
Albus  to  an  exceiTive  Degree,  -  afterwards  had  a 
Prolapfus  Uteri,  from  the  internal  Orifice  of  which 
grev/  various  Excrefcencies  of  a  ponderous  Sub- 
ftance,  partly  membranous,  and  partly  fiefhy. 
Thefe  Excrefcencies  were  fomiCwhat  lils:e  the  Poly- 
pufes  :  They  were  very  painful  to  the  Woman, 
and  a  great  Qiiantity  of  aqueous  acrimonious  Hu- 
mour was  diicharged  daily  from  the  Uterus.  At 
Jaft,  the  Malignity  of  thefe  Tumors  killed  the 
Patient. 

Much  the  fame  Polypus  Tumors  were  dif- 
charged,  at  feveral  Times,  by  another  Woman, 
and  fent  to  me,  by  the  Surgeon  v/ho  attended  her, 
Obf  vn, 

Another 


284  of  the  Organs    Led.  xiv. 

Another  Woman  had  an  Ulcer  in  the  Uterus, 
attended  with  a  continual  Bleeding  and  infupport- 
able  Pains,  which  put  an  End  to  her  Life.  On 
opening  her  Body,  the  Cervix  of  the  Uterus  fe- 
parated  from  its  Body,  by  only  touching  it,  as  if 
it  was  intirely  putrefied.  The  Inteftines  v^ere  ex- 
ternally united  by  a  flight  Excoriation  and  In- 
flammation, but  the  other  Parts  were  found.  Ibid. 
Obf  xri. 

I  have  likewife  met  with  feveral  ulcerated  and 
gangrenous  Uterufes  :  Some  proceeded  from  ve- 
nereal Infection,  others  from  JHurt  received,  at  the 
Time  of  Delivery,  by  unfiiiltul  Midwives. 

RuYSCH,  in  his  xxvjth  Obfervation,  mentions 
a  Woman,  lately  delivered  of  a  large  Child,  whofe 
Uterus  followed  the  Placenta  immediately,  and  was 
inverted  -,  whereupon  an  ignorant  Medicaflier  was 
called  in.  This  Fellow,  inftead  of  replacing  the 
Uterus  in  its  proper  Situation,  cut  a  little  way 
into  it  (as  he  thought  it  was  a  Tumor)  with  the 
Point  of  a  Betoury,  in  order  to  difcover  whether 
it  was  a  preternatural  Tumor  filled  with  Matter, 
or  the  Placenta  Uterina.  This  ralh  Proceeding; 
fcon  killed  the  Patient ;  for  a  profufe  *  H^emor- 
j-hage  irpmediately  enfued,  which  could  not  be 
fuppreflfed  by  all  my  Endeavours. 

ViEussENS  mentions  a  bleachins;  Woman,  ao;ed 
Thirty  Years,  of  a  flrrong  Conftitution,  who  was 
afflicled  with  a  Prolapfus  Uteri,  which  fell  into 
the  Pudendum,  in  the  Figure  of  a  round  reddifli 
Tumor,  almofl:  as  large  as  two  Fifl:s  (which  was 
the  Uterus).  As  this  fuppofcd  Tumor  v/as  not 
reductive,,  it  was  extirpated  with  a  Ligature,  and 
the  Patient  was  cured. 


*  The  Craifc  of  this  piotull-  Hx'inorrhngc  was,  bccauTc  the  VcUcls 
of  the  Uteins  were  ftot  contrailcd  j  nor  could  it  be,  whilft  the  Uterus 
was  nrolapled. 

Six 
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Six  Years  after  the  Patient  died.  On  opening 
the  Body,  there  was  found  only  a  fmall  Portion  of 
the  Cervix  of  the  Uterus  cicatrifed,  which  was  very 
hard  and  callous. 

Ambrose  Pare  likewife  tells  us  of  a  Woman, 
who,  after  confiderable  Vomitings,  with  violent 
Efforts,  felt  between  her  Thighs  a  great  V/eight, 
which  was  troublefome  to  her.  On  examining  the 
Parts,  it  was  found  to  be  a  flefhy  Subftance  pro- 
jedled  into  the  Pudendum,  which  could  not  be 
reduced  ;  and  as  it  began  to  be  gangrenous,  which 
determined  Pare  to  extirpate  it,  in  Prefence  of 
feveral  Phyficians  and  Surgeons.  Examining  this 
Subflance  after  it  was  amputed,  it  proved  to  be 
the  Uterus  with  one  of  the  Ovaries.  Vid.  Lib. 
XXXIV.  and  the  like  in  Joan.  Schenck  Obferv. 
Lib.  IV.     Michael  Albert.  Obf.  Med. 

A  V/oman,  after  many  laborious  Deliveries, 
had  a  Prolapfus  Uteri,  which  could  not  be  re- 
duced, but  became  gangrenous,  and  dropped  off 
of  itfelf.     Vid.  Roussetus  De  Part.  Csferef. 

A   SURPRISING    Number    of    Stones   ex- 
tracted BY  Incision  from  a  V\^oman. 

•  Among  all  the  Diforders  which  ufually  afilicfl 
human  Bodies,  the  Stone  of  the  Bladder  is  one  of 
the  moft  grievous.  Though  this  is  very  frequent 
with  us  in  Holland,  yet  it  appeared  in  a  very  ex- 
traordinary and  unheard  of  Manner,  in  a  Woman 
of  Eighty  Years  old  •,  who  v/as,  by  reafon  of  the 
Pain,  very  much  emaciated  -,  and  who  had  been, 
for  the  Space  of  Twenty  Years,  troubled  with  a 
Prolapfus  Uteri,  accompanied  with  an  intolerable 
Difficulty  and  Pain  in  making  Water;  infomuch, 
that  the  Patient  chofe  much  rather  to  die  than  any 
longer  fuffer  this  Torture,  efpecialiy  during  the 
two  laft  Years. 

Ac 
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At  length,  in  the  Month  of  May,  Anno  1681, 
Ihe  fent  for  me,  complaining  of  a  Prolapfus  Uteri, 
and  Di-iiculty  in  making  Water.  I  wondered  at 
her  Complaints,  becaufe  Women  are  never  ufed 
to  fuffer  fuch  Pains  only  from  a  Prolapfus  Uteri  : 
And  I  added,  that  it  was  to  be  feared,  fome  other 
Diforder,  befides  the  fubfiding  of  the  Uterus,  lay, 
as  yet,  concealed. 

When  fhe  heard  this,  {he  did  not  refufe  to  let 
me  fee,  and  farther  examine,  the  Parts,  without 
which,  nothing  certain  could  be  affirmed  concern- 
ing the  Nature  or  Effence  of  the  latent  Malady  : 
She  likewife  fne wed  me  her  prolapfed  Uterus. 

On  examining  the  faid  Uterus  with  my  Fingers, 
I  thought  I  felt  Stones,  as  indeed  it  happened, 
EOtv/ithftanding  I  was  miftaken  with  refpect  to  the 
Figure  ot  them  ;  for  they  feemed  to  me  to  be  like 
thin  flat  Stones,  or  Pieces  of  Slate:  Whereas 
after  Incifion  they  were  found  thick  and  angular. 
But  as  yet  I  could  not  certainly  determine  whether 
the  forementioned  Stones  wjre  feated  in  the  Cavity 
of  the  Uterus  itfclf,  or  whether  they  were  lodged 
between  its  Membranes,  or  in  fome  Part  of  the 
Bladder.  They  feemed  indeed  to  occupy  Part  of 
the  Uterus,  the  Vv'^hole  of  which,  as  far  as  could 
be  perceived,  prolapled  without  being  accom- 
panied by  any  Part  of  the  Bladder.  Having 
feen  and  examined  thefe  Particulars,  I  propofed 
cutting  out  the  Stones-,  and  Mr.  Peter  Adrian 
junior,  with  Mr.  Andrew  Bock  elm  an,  two 
very  expert  Surgeons,  were  called  in.  They 
likev/ife  confenttd  that  the  Operation  Ihould  be 
performed  the  next  Day.  When  the  unfortunate 
old  Woman  heard  that  the  Operation  was  deferred 
till  the  next  Day,  flie  began  to  weep,  and  cry  our, 
O  how  miferable  am  I !  Will  you  leave  me  with- 
out Help,  or  not  return  fpecdily,  &c.  ?  By  which, 

and 
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and  the  like  Complaints,  being  moved  with  Com- 
paffion,  we  inftantly  performed  the  Operation  by 
a  limple  Incifion,  continued  according  to  the 
Length  of  the  prolapfed  Uterus ;  and,  by  that 
means,  we  extradted,  in  the  Space  of  a  Minute, 
Forty-two  Stones,  partly  by  Inftruments,  and 
partly  by  the  Fingers  alone,  the  Magnitude  and 
Figure  of  which  were  various. 

During  the  Operation,  the  Patient  did  not  com- 
plain much  of  Pain  ;  and  after  it  was  performed, 
by  being  freed  of  the  opprelTive  Weight,  thofe 
excruciating  Pains  vanifhed,  with  which  fhe  had 
been  tortured  for  fo  many  Years  paft ;  fo  that  ftie 
began  to  live  with  tolerable  Eafe.  On  making- 
the  Incifion,  a  Sort  of  Liquor  flov/ed  from  the 
Wound,  together  with  Drops  of  Blood,  from 
whence  we  fufpefted  that  the  Bladder  was  alfo  at 
Hand,  as  indeed  it  proved  :  For  the  next  Day,  on 
making  a  more  diligent  Inquiry  into  this  Affliir, 
by  inje6ling  a  Liquor,  with  a  Syringe,  thro'  the 
Meatus  Urinarius,  we  found,  that  it  difcharged 
itfelf  through  the  Wound  •,  which  Liquor  diilili- 
ing,  together  with  the  Urine,  through  the  Wound 
for  feveral  Days,  made  it  evident,  that  the  fore- 
mentioned  Stones  were  lodged  in, a  Portion  of  the 
Bladder  prolapfed  without  the  Labia,  in  Company 
with  the  Uterus. 

The  continual  Difcharge  of  the  Urine  this  Way, 
proved  a  great  Obilacle  to  us  in  the  Cure  of  the 
Wound,  which  yet  was  completed  in  a  fhort 
Time  by  the  following  Method. 

Some  Days  after,  the  Wound  had  been  dreffed 
with  Linimentum  Arc^ei,  the  Lips  thereof  were 
approximated  and  retained  very  clofely  together 
by  Emplaftrum  Diapalma,  to  which  was  added  a 
little  Turpentine,  to  make  it  flick  the  more  firmly; 
which  Plaifter  was  cut  into  a  convenient  Shape,  and 
retained  v/ith  fuitable  ComprefTeSj  and  a  Bandage. 

But 


2  88  Of  the  Organs    Ledl.xiv. 

But  as  this  Method  did  not  fufficiently  anfwer 
our  Expe<5lation,  on  account  of  the  continual 
dripping  of  Urine,  and  Relaxation  of  the  flicking 
Plaifters  •,  Mr.  BocrtELMAN  contrived  a  leaden 
Ring  inftead  of  the  Emplaftrum,  the  crooked  Ex- 
tremities of  which  Ring  were  drawn  together  by 
a  Thread;  by  which  means  the  Lips  of  the  Wound 
were  fo  exaftly  clofed,  that  none  of  the  Urine  was 
any  longer  difcharged  ;  and  thus  the  Wound  was 
agglutinated  in  the  Space  of  three  Days. 

In  this  Diforder  there  are  feveral  Things  which 
ought  to  be  remarked,  and  which  are  even  fur- 
prifing  :   Such  as, 

1.  That  the  prolapfmg  Uterus  fliould  take 
with  it  fo  large  a  Part  of  the  Bladder,  vvhich 
is  certainly  a  Thing  very  rarely,  if  ever,  ob- 
ferved  before,  notwithftanding  thefe  two  Bodies, 
or  Vifcera,  are  continuous  together  near  the  Os 
Tinc^.  But  I  believe  this  to  have  happened,  in 
the  prefent  old  Woman,  by  reafon  of  the  Diffi- 
culty in  her  making  Water,  proceeding  from  the 
great  Number  of  Stones ;  whence  fhe  was  obliged 
to  ftrain  violently  to  difcharge  the  Urine ;  by 
v/hich  Forte,  and  the  foremen cioned  Cohefion  of 
the  Bladder,  it  could  not  be  hindered  from  de- 
fcending. 

2.  It  is  remarkable,  that  the  prolapfing  Tumor 
refembled  nothing  but  the  Uterus,  receiving  no  In- 
equality, nor  Change  in  Figure,  cither  irom  the 
Magnitude  or  Number  of  the  Stones  :  For  the 
Surface  of  the  Tumor  was  extremely  equal,  the 
Uterus  retaining  its  natural  Fio;ure. 

3.  It  is  furprifing,  that  all  the  Stones  fliould  be 
nearly  of  the  fame  Figure  •,  having  their  Surfaces 
as  fmooth  as  if  they  had  been  poliihed. 

4.  That  the  Wound  was  very  readily  brought 
to  heal,  though  it  was  intiided  upon  the  mem- 
branous 
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branous  Part  of  the  Bladder,  into  which  the  Urine 
is  continually  diftilling. 

5.  It  is  to  be  obferved,  that  all  the  Stones  were 
not  lodged  in  that  Part  of  the  Bladder,  which,  in- 
vefting  the  Uterus  above,  was  prolapfed,  together 
with  the  fame,  out  of  the  Body :  For  the  prolapfed 
Part  of  the  Bladder  was  not  large  enough  in  Pro- 
portion to  the  Magnitude  and  Number  of  the 
Stones ;  fome  of  which,  doubtlefs,  defcended,  in  \ 
the  Operation,  from  the  Fundus  of  the  Bladder" 
above. 

6.  That  it  is  a  Thing  almoft  unknown,  or  fcarce 
heard  of,  for  Lithotomy  to  be  performed,  with  fo 
much  Succefs,  on  a  Woman  fo  far  advanced  in 
Years.  We  often,  indeed,  hear  of  Stones  extracted 
from  Women  by  dilating  the  Urethra  j  but  it  is 
very  rare  that  an  Incifion  is  made  through  the 
Bladder,  to  extraft  the  Stone  contained  therein^ 
Fred.  Ruysch's  Obf 
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LECTURE     XV. 

Of  the  Cat AMENIA5  or  Menses, 


H  E  Defcriptions  we  have  hitherto 
given,  are  common  to  all  Ages  of 
Females ;  but  about  the  thirteenth 
fourteenth    Year,     nearly   at  the 


or 

fame  Time  when  the 
to  form  itfelf  in  Males,  there  are  hkewife  con- 
fiderable  Changes  produced  in  Females  :  For,  at 
this  Time,  the  whole  Mafs  of  Blood  begins  to 
circulate,  in  a  Girl,  with  an  increafed  Force ;  the 
Breafts  are  filled  up,  the  Pubes  begin  to  be 
cloathed,  and  at  the  fame  Time  the  Menfes,  in 
fome  meafure,  make  their  Appearance.  But  be- 
fore the  menftrual  Flux,  there  are  various  Symp- 
toms excited  in  the  Loins ;  heavy  Pains,  Head- 
achs,  and  cutaneous  Puftules,  commonly  fucceed. 
For  now  the  Flux  of  the  uterine  VefTels,  which, 
in  a  Fcetus  State,  tranfuded  a  fort  of  ladeal 
Matter,  and  afterwards  a  ferous  Liquor,  now 
begin    to    fweil     with    Blood ;    which    is    diftri- 


Semen  begins 


buted,  in  thefe  VefTels,  into  the  Cavity  of  the 
Uterus.  This  continues  for  fome  Days,  whilft,  in 
the  mean  Time,  the  firft  troublefome  Symptoms 
abate,  and  the  uterine  Veffels,  gradually  contra6t- 
ing  their  Orifices,  again  diftil  only  a  little  ferous 
Moifture,  as  before.  But  the  fame  Efforts  return 
again,  at  uncertain  Intervals,  in  tender  Virgins  ; 
till  at  length,  by  Degrees,  they  continue  near  to 
.2  •>■  '  jj^g__ 
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the  End  of  the  fourth  Week ;  at  which  Time  fol- 
lows a  Flux  of  Blood,  as  before,  which  is  perio- 
dically continued  till  between  forty  and  fifty  Years ; 
though  the  Diet,  Country,  and  Gonftitution,  caufe 
a  great  Variation  in  this  Refpe6t. 

This  Difcharge  of  Blood,  from  the  VelTels  of 
the  Uterus  itfelf,  is  demonftrated,  by  Infpeftion, 
in  Women  who  died  when  they  had  their 
Menfes ;  and  in  living  Women,  who  have  an 
Inverfion  of  the  Uterus,  the  Blood  has  been  feen 
plainly  to  diftil  from  the  Orifices  of  the  uterine 
VelTels. 

As  to  the  Qiiantity  of  Blood  evacuated  at  every 
Period  of  this  Flux ;  the  moft  I  know  is,  that,  in 
healthy  Women,  it  is  rarely  lefs  than  eight  Ounces, 
or  more  than  twelve ;  but  even  this  is  variable, 
according  to  the  Gonftitution,  Age,  Diet,  Gii- 
mate,  Seafon,  Exercife,  &c.  For  fomc  Women 
difcharge  but  four  or  five  Ounces  of  Blood,  whilfl: 
others  lofe  twenty  or  thirty  Ounces,  as  is  obferved 
in  plethoric  Women. 

If  a  Woman  has  but  little  Evacuation,  as  when 
advanced  in  Years,  flie  becomes  barren  -,  inafmuch 
as  this  Blood  is  required  to  nourifh  the  Fcstus ; 
and  if  it  be  too  profufe,  the  uterine  VeiTels  become 
thereby  too  lax  j  that  is,  they  lofe  their  Elafticity: 
Therefore  the  Matrix,  in  this  State,  is  unable  to 
conceive. 

The  Duration  of  the  Menfes  is  very  uncertain. 
In  fome  V/omen  it  lafts  three,  four,  or  five  Days 
only;  nay,  but  twenty- four  Hours-,  yet  in  others 
this  Evacuation  continues  for  feven  or  eight  Days. 
The  moft  ufual  and  natural  Duration  is,  between 
-  three  and  five  Days  -,  and  that  flowing  by  Degrees, 
without  Intermiilion,  and  not  all  at  once-,  for 
great  and  fudden  Evacuations  caufe  a  great  DilTx- 
pation  of  the  Spirits. 

U  2  Another 
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Another  Variety  obfervable  in  the  Courfc  of 
this  Fhix  is,  that  fome  Women  have  it  more 
abundantly  in  the  Night-time,  by  means  of  the 
Heat  of  the  Bed,  and  the  Rarefa61ion  of  the  Blood-, 
whilft  others  are  fubject  to  a  more  copious  Evacu- 
ation in  the  Day-time :  All  which  chiefly  depends 
on  the  SpifTitude  or  Tenuity  of  the  Blood,  and  the 
Relaxation  of  the  Orifices  of  the  uterine  Veffels. 

If  the  Moon  has  any  Influence  on  this  Dif- 
charge,  as  feveral  eminent  Authors  have  advanced, 
I  think  all  Women  in  the  fame  Climate,  and  of 
the  fame  Age  and  Conftitution,  would  have  their 
Menfes  at  the  fame  Time  and  Seafon  j  but  it  is 
quite  otherwife. 

The  Antients  imagined  the  Menfes  to  be  fo  ve- 
nomous and  malignant,  as  to  be  ranked  among 
Poifons.  That  they  withered  Flowers,  marred  Li- 
quors, tarnifhed  Looking-glafl^es,  with  feveral 
other  furprifing  Effefls  affirmed  by  them.  But 
the  repeated  Experiments  of  the  Moderns,  on  this 
Subjecft,  have  convinced  us  of  the  corirary  of  that 
Opinion  ;  it  being  found  that  the  menfl:rual  Blood, 
in  healthy  Women,  has  no  ill  Quality  in  its  own 
Nature",  but  is  as  good  as  any  of  the  whole  Mafs, 
if  not  tainted  and  corrupted  by  its  long  Continu- 
ance in  the  Sinufes  of  the  Uterus,  or  by  its  Eleat, 
or  Mixture  with  fome  infe6ted  Lympha.. 

Sometimes  the  Menfes  are  more  like  Serum  than 
Blood  i  which  is  oftener  the  Cafe  in  young  Wo- 
men than  thofe  advanced  in  Years. 

Moft  Authors  agree,  that  the  menflrual  Blood 
is  difcharged  from  Veins  (or,  more  properly  fpeak- 
ing,  from  the  uterine  Sinufes),  as  its  Stillicidium 
feems  to  argue ;  alfo  on  account  of  its  dark  Co- 
lour, which  is  not  fo  in  the  arterial  Blood. 

The  Structure  of  the  Uterus  evinces,  that  this 
Blood  is  difcharged  by  the  fame  VelTels  ;  viz.  the 
venous  Appendices  which,  convey  the  Humours 

to. 
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to  the  Placenta;  but  Reafon  and  Experiments  de- 
monftrate  that  thefe  are  Veins.  The  Effufion  of 
Blood,  in  Menftruation,  is  not  caufed  by  the  Rup- 
ture of  thofe  venous  Appendices,  or  Venas  Cascse  j 
but  rather  by  the  Extenfion  of  their  Extremities  : 
Nor  are  they  lacerated ;  but  we  may  fafely  con- 
clude that  they  have  natural  Apertures. 

Thefe  Apertures  are  not  procured  in  the  cylin- 
•dric  Extremities  of  the  Arteries ;  for  thefe  dege- 
nerate into  their  correfponding  Veins :  So  that  the 
Blood,  by  this  kind  of  Anaftamofis,  is  continued, 
by  an  uninterrupted  Courfe,  from  one  into  the 
other.  Whence  we  may  conclude,  once  more,, 
that  it  is  difcharged  by  the  abovefaid  lateral  Ap- 
pendices. 

The  menftrual  Blood  is  principally  difcharged 
from  the  uterine  Veffels,  as  the  Relaxation  of  the 
Os  Uteri,  and  the  ftigmatic  or  red  Spots,  &c. 
obfervable  in  the  Uteri  of  thofe  Women  who 
iiave  died  during  their  Evacuations,  are  a  fufficient 
Proof  of  it.  Moreover,  in  the  Hydrops  Uteri, 
«&c.  wherein  the  Os  Uteri  is  inclofed,  Women 
have  little  or  no  Menftrua ;  neverthelefs,  feveral 
Obfervations  alTure  us,  that,  in  the  above  Cafes, 
the  Vagina  has  fometimes  afix)rded  very  confider- 
able  Menftrua,  as  we  alio  obferve  in  Pregnancy. 
Nor  is  this  to  be. wondered  at,  fince  the  Structure 
of  the  Vagina  is  fomewhat  like  that  of  the 
Uterus. 

Thus  we  fuppofe  that  there  is  a  preternatural 
Plethora  or  Plenitude  in  the  uterine  VefTels,  other- 
wile  it  would  be  inconceivable  how  the  Blood 
could  expand  and  open  the  faid  Appendices  : 
Moreover,  this  Infardion  of  the  uterine  Veffels  is 
proved  by  various  Symptoms  of  the  menftrual 
Evacuation ;  as  Weight  and  Pains  in  the  Hypo- 
gaflrium  and  Region  of  the  Kidneys,  Heaf  of 
fiie  Urincj  &c.  This  particular  Plethora  is  more 
U  3  or 
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or  lefs  intenfe,  according  to  the  general  Qiiantity 

of  the  whole  Mafs  of  Blood  ;  yet,  though  we  ex- 
tract double  the  Quantity  of  the  menftrual  Dif- 
charge  from  the  whole  Mafs  of  Blood,  by  Vene- 
feclion  ;  it  will  not  be  fo  wholfome,  nor  check  the 
Violence  of  the  Symptoms  fo  well  as  the  ordinary 
Quantity  by  the  uterine  Veflels. 

Add  to  this,  that  there  are  fome  reduced,  im- 
poverifhed  Conftitutions,  which  have  regular  Eva- 
cuations, yet  have  no  general  Plethora.  All 
which,  I  think,  evidently  proves  the  NeceiTity  of 
a  regular  one. 

But  whether  this  particular  Plenitude  is  formed 
by  the  Stru(5lure  of  the  Veins,  their  Anaftomofes, 
&c.  as  Dr.  Freind  *  imagined,  I  am.  not  lure: 
For  thefe  cannot  obftruft  the  Circulation  of  the 
Blood  in  the  Uterus,  nor  colle6l  a  fufficient  Quan- 
tity at  the  ftated  Times  of  Menftruation.  So  that 
we  are  to  feek  for  fome  more  evident  Caufe,  which 
Dr.  AsTRuc  derives  from  the  Compreflion  of  the 
uterine  Veins  by  the  periodical  Diftenfion  of  the 
Colatoria  Laclea  of  the  Matrix  ;  w^hich  neceffarily 
lean  on  the  yielding  Veins  within  their  Reach  -, 
and  the  Veins,  being  once  difrended,  comprefs  the 
Colatoria  in  their  Turn.  To  this  add,  that  the 
Heat  of  the  Blood,  in  the  diftended  Veins,  rare- 
fies and  diflblves  the  lacleal  Liquor  of  the  Cola- 
toria, whereby  it  becomes  more  fluid. 

Thus  Women,  at  the  Approach  of  their  Men- 
fes, commonly  have  their  private  Parts  bathed 
with  a  lymphatic  or  thin  lacfleal  Liquor,  for  three 
or  four  Days  before  the  fanguincous  Evacuation. 

This  chylous  Flux  fometimes  only  attends  and 
ftreaks  the  fanguineous  Vefiels ;  nay,  it  frequently 
follows  it  only.  Thus  the  uterine  Colatoria  and 
Appendices   mutually   comprefs   each   other,  till 


*  Vid.  his  Eiiimcnologia. 

they 
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they  exonerate  themfelves  of  their  fuperfluous 
Contents. 

The  Site  of  the  Uterus,  the  Defedl  of  Valves 
in  the  Veins,  the  Want  of  the  mufcular  Aftion  to 
promote  the  Circulation,  and  the  lateral  PrelTure 
of  the  incumbent  Fluid,  may  alfo  contribute  to 
this  Difcharge  :  Thus  we  fee  that  the  Uterus,  v/Ith 
refped  to  all  the  other  Vifcera,  is,  by  far,  the  moft 
proper  and  bell  contrived  for  the  Evacuation  of 
the  Menfes. 

Thefe  are  fimple  and  undoubted  Principles, 
which  yet  are  not  more  true,  than  eafy  to  be  un- 
derfiood. 

Some  Authors  fay,  that  no  Animal  is  fubje<51:  to 
the  Catamenia  but  Women  and  Apes  ;  yet  we  may 
juflly  affirm,  that  all  other  Animals  are  •,  parti- 
cularly Bitches,  when  proud  ;  nay,  all  other  Ani- 
mals, when  in  that  State  :  Which,  I  own,  does 
not  happen  fo  frequently,  or  regularly,  as  in  Wo- 
men or  Apes  •,  becaufe  they  do  not  conceive  fq 
often  as  the  latter. 

Of  the  Diseases  which  the  Female  Or- 
gans OF  Generation  are  incident  to, 
except  Venereal  Infections, 
The   Diforder,  called  by  the  Moderns  Fluor 
Albus,  not  from  the  Word  Flos,  as  fome  would 
have  it,  is  very  common  among  Women.     It  con- 
fids  in  an  Efflux  of  a  whirifh,  lymphatic,  ferous, 
or  aqueous  Matter,  from  the  Uterus. 

We  are  to  obferve,  that  the  Colatoria  La6lea, 
diftended  with  their  Contents,  comprefs  the  Veins  ; 
thefe,  once  dilated,  comprefs,  in  their  Turn,  the 
Colatoria,  which,  in  the  prefent  Cafe,  yield  fo  far^ 
as  to  difcharge  their  Fluids  by  the  Orifices  of  the 
Veficul^  Lade^e.  But  it  may  be  afked,  Why  it 
does  not  pafs  this  Way,  as  it  comes  from  the  lac- 
teal Fluids  ?  The  fam.e  Thing  may  be  demanded 
with  refpecl  to  the  Milk  of  the  Breads^  when  fup- 
U  4  prefTed, 
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prefTed.  As  to  the  latter,  it  is  diluted,  and,  as  it 
were,  embalmed  by  the  Lymph  in  the  mammil- 
lary  Veffels  ;  whence,  being  fufRciently  fluid,  it  is 
carried  off  by  the  axillary  Glands,  and  thence  into 
the  Blood.  The  very  fame  Thing  happens  in  the 
faid  Cafe.  The  Uterina  La6tea  being  carried 
from  the  Matrix  too  largely,  in  the  Bifurcation  of 
the  iliac  VciTels,  thence  into  other  Glands  near  the 
Kidneys,  &:c. 

But  if  the  ladeal  Matter  be  too  fpiflid  to  pafs 
through  the  fmall  Veffels,  it  will  fettle  in  the  Vefi- 
culas  Lafteas,  which  it  obftrufts,  or  forces  at 
length. 

The  firft  Caufe  is,  the  too  great  Plenitude  of 
the  uterine  Colatoria.  For  what  is  more  natural 
than  that  this  Humour,  thus  colledled,  fhould  have 
the  above  Effedts  ? 

Let  us  fuppofe  as  m.uch  in  ten  as  in  twenty- 
feven  Days  fhould  at  laft  overcome  the  Refifiance 
of  its  Veffels ;  the  Redundancy  of  the  Humour 
is  obfervable  in  Women  who  live  well,  have  little 
JExercife,  and  lead  a  fedentary  Life  ;  whilft  we  fee 
Perfons  of  a  different  Regimen,  and  Manner  of 
Living,  fuch  as  Country  People,  &c.  are  rarely 
fubject  to  this  Diforder. 

Women  thus  affedled,  have  fometimes  a  fmall 
Quantity  of  their  Menfes  ;  in  ten  Days  afterwards, 
a  Fluor  Albus  appears,  and  fo  on  alternately. 

2.  A  preternatural  Tenuity,  or  ferous  Diathefis 
of  the  uterine  Ladeas,  having  almoft  loft  its  Co- 
lour, paffes  and  Hides  fo  eafily  by  the  Orifices  of 
its  Veffels,  that  they  cannot  put  a  Stop  to  it,  tho' 
they  be  well  conditioned.  This,  I  fay,  fprings 
from  the  Retention  of  a  fcrous  excremcntitious 
Humour ;  as  Urine,  Tranfpiration,  &c.  Or  from 
a  conftarit  Drinking  of  mineral  Waters,  Paffions, 
Watchings,  Exercife,  &c.  Or  from  flow  Fevers, 
or  other  preceding  chronic  Diforders ;  or  too  great 

an 
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an  Attenuation  of  the  Blood  by  Aperitive?;,  as 
we  fee  frequently  by  the  Remedies  given  in  a  Sup- 
prefllon  of  the  Menftrua. 

If  this  Humour  be  very  fluid,  the  Flux  is  con- 
tinual ;  if  only  in  a  moderate  Degree,  it  is  perio- 
dical. In  the  former  Cafe,  the  Menftrua  are  little- 
or  no  way  diminifhed  •,  but,  in  this,  they  are  con- 
fiderable.  The  Importance  of  this  Refleftion  will- 
be  explained  hereafter. 

3 .  The  Relaxation  of  the  Orifices  of  the  Ve- 
ficul^  is  frequently  the  Effe6l  of  a  vicious  Con- 
formation, as  may  be  feen  from  the  Patient's  Tem- 
perament and  lax  Texture  of  Body.  It  may  alfo 
proceed  from  frequent  Pregnancies,  v*?hich  attract 
a  great  Quantity  of  Humours  to  the  Uterus, 
whereby  thefe  VefTels  are  relaxed,  efpecially  if  the 
Blood  be  very  ferous. 

Laftly,  This  mzj  proceed  from  the  DiiTohidon 
of  obftinate  Obftruclions  of  the  Uterus.  For  the 
excefiive  Diilenfion  of  the  Solids,  during  thefe  Ob- 
ftru6lions,  relaxes  them  fo  much,  that,  after  the 
Cure,  a  Fluor  Albus  frequently  follows.  To  thefe 
add  the  too  frequent  Ufe  of  the  venereal  Aclion. 

As  to  the  third  Species  of  the  Fluor  Albus,  or 
the  lym.phatic  one  •,  this  is  ov.'ing  to  the  Tranfu- 
dation  of  the  Lymiph  through  the  tender  and  di- 
lated Tunics  of  its  VeiTels,  as  we  fee  in  an  Afcites, 
and  other  Kinds  of  Dropfies  -,  which  cannot  hap- 
pen v/ithout  fome  kind  of  ComprelTion,  to  put  a 
Stop  to  the  Circulation  of  the  Lymph  :  So  that, 
in  lieu  of  a  dire6t  Circulation,  it  gets  a  lateral  one. 
This  Compreffion  proceeds  irom  the  Obftrudions 
of  fome  of  the  larger  uterine  Glands,  particularly 
that  in  the  Bifurcation  of  the  iliac  Veflels ;  or  it 
may  arife  from  the  Scirrhus  of  the  Colatoria  Lac- 


*  The  fecond  Caufe,  or  Tenuity  of  the  Humour,  is  rarely  with- 
(put  Acrimony  3  which  Remark  is  of  Moment  in  the  Cure, 
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tea,  or  the  Relaxation  of  fome  Part  of  the  Uterus. 
The  above  Obftru6lions  feequently  proceed  from 
a  fcorbutic,  fcrophulous,  or  verotic  Virus  •,  nor  is 
any  Thing  rnore  common,  than  to  fee  alfo  a  fluor 
Lymphatic  from  the  Obftruftion,  &c.  of  the  ab- 
dominal Glands.  The  Obftruftions,  Tubercles, 
Ganglions,  &c.  of  the  very  Glands  and  Subftance 
of  the  Matrix,  though  thefe  Veffels  are  very  fmall, 
may,  neverthelefs,  pn^duce  this  Difeafe.  As  the 
above  Relaxation  of  a  Part  of  the  Uterus  gives 
Occafion  to  the  varicofe  Dilatation  of  the  lympha- 
tic Veffels  y  whence  the  Lymph  eafily  tranfudes  ; 
or  they  may  be  weakened  through  Corrofion  or 
Exulceration,  whereby  the  fame  Effecfl  follows. 

1.  We  are  to  obferve,  that  a  pure  or  fimple 
Fluor,  whether  ladeal  or  lymphatic,  is  very  rare  : 
So  that  one  Day  it  is  more  lafteal,  another  more 
iymphatical.  For  their  Caufes  have  fuch  Analogy 
to  each  other,  that  fometimes  they  combine  both, 
fometimes  all  three,  together  •,  rarely  one  alone  is 
met  with  :   So  that  the  Variety  is  infinite. 

2.  Some  Women  have  a  regular  and  periodical 
Fluor  Albus  in  lieu  of  a  fanguineous  Menflrua- 
tion,  through  the  great  Qiiantity  of  Urine  they 
make  -,  the  Sanguification  thereof  bearing  no  Pro- 
portion to  it.  Moreover,  the  conftant  Plenitude 
cf  the  Colatoria  Laclea  hinders  that  of  the  fan- 
guineous Veins.  Likewife  we  may  obferve,  in 
general,  that  the  more  the  Fluor  Albus  is  aug- 
mented, the  fanguine  Evacuation  is  diminilhedj 
and  e  contrario. 

Of  the  different  Kinds  of  Fluor  Aldus. 
The  firft  is  from  the  fimple  Plenitude  of  the 
Uterina  Laftea  ;  the  fecond  from  that  and  a  Mix- 
ture of  Lymph  :  So  the  Caufes  of  both  are  com- 
bined. The  third  proceeds  from  Tranfudation  of 
the  La6lea  alone.     We  obferve,  that  the  fecond 

may 
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may  be  more  or  lefs  abundant  of  feroiis  or  lym- 
phatic Matter  of  dijflferent  Colours ;  as  yellow, 
brownifh,  green,  or  blackilh :  All  which  may  be 
owing  to  the  Mixture  and  various  Colour  of  the 
Bile  ;  or,  as  I  am  inclined  to  think,  they  may  pro- 
ceed from  the  Mixture  of  the  Blood,  if  a  Vein  be 
corroded  or  lacerated,  as  to  make  the  different 
Colour  of  Saliva. 

Thus  a  fmall  Qiiantity  of  Blood  will  render  the 
Fluor  yellow ;  and  a  little  more  v/ill  make  it  of 
a  brown  Colour.  This  Fluor  may  be  very  acrid 
:and  cauftic,  fo  as  to  excoriate  the  Vulva.  The 
Fluor  jLymphatic  is  commonly  of  the  firfl  Kind, 
though  fometimes  more  or  lefs  in  Quantity,  ac- 
cording to  the  Diet  of  the  Perfon  ;  yet  it  feldom 
quite  ceafes,  as  it  fuppofes  a  permanent  Vice; 
whilit  the  lafteal  Fluor  is  generally  periodical, 
being  the  Effeft  only  of  fimple  Plenitude ;  yet  it 
may  be  more  or  lefs  augmented,  according,  alfo, 
to  the  Perfon's  way  of  Living,  &c. 

The  Diagnoftics  of  the  Fluor  Albus  are  thefe. 
I.  It  can  hardly  be  confounded  with  any  other 
Diforder  but  a  purulent  Effufion  from  an  Ulcer  of 
the  Uterus,  or  a  Gonorrhoea ;  yet  the  fenfible  Dif- 
ference between  IJus  and  the  Fluor  Albus,  renders 
the  Diftin6lion  eafy.  By  Infpedion,  or  Odour, 
which  is  always  fomewhat  foetid,  and  rarely  to  be 
met  with  in  the  Fluor  Albus.  The  Inflammation, 
Pain,  Heat,  Fever,  &c.  which  preceded  the  Sup- 
puration, and  which  never  proceed  from  or  attend 
the  Fluor  Albus,  if  not  inveterate,  are  alfo  Aug- 
mentations of  the  Pus.  Finally,  The  Qiiantity 
of  the  Fluor  Albus  is  miUch  more  confiderable 
than  that  of  the  Pus,  which  diftils  but  by  fmall 
and  few  Drops  \  but  if  the  Pus  and  Fluor  be  com- 
bined, the  Cafe  is  ftill  more  difficult :  Yet  Atten- 
tion and  frequent  Examination  may  diftinguifh  it : 
The  particular  QuaUties  we  ihall  confiderj  in  Dif- 

orders 
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orders  of  the  Breaft.  To  thefe  add,  that,  in  Ul- 
cers of  the  Uterus,  there  is  now  and  then  acute 
Pains,  and  the  Patient  cannot  bear  Coition  ;  but 
the  contrary  in  the  Fluor  Albus. 

2.  It  is  extremely  difficult  to  diftinguifh  the 
Fluor  Albus  from  an  inveterate  Gonorrhsea,  tho' 
proper  Attention,  and  a  competent  Knowledge  of 
each  Difeafe,  will  demonflrate  them,  when  recent. 
The  incipient  Clap  is  attended  with  a  Phlogofis  of 
the  external  Genitals,  Dyfenteria,  painful  Copu- 
lation, Heat,  and  Irritation  of  Urine.  The  Pain 
and  Phlogofis  are  moftly  obfervable  in  the  Lacuns 
about  the  Clitoris ;  but  all  thefe  Symptoms  are 
never  met  with  in  a  Fluor  Albus.  Moreover, 
this  Fluor  augments  by  Degrees ;  and  the  Gonor- 
rhsea  comiCS  to  its  Height  fuddenly  r  But  if  the 
Clap  is  inveterate,  all  or  mofl  of  the  Accidents 
vaniHi  •,  whereby  it  approaches  nearer  to  the  Na- 
ture of  a  Fluor  Albus ;  fo  that  a  Phyfician  may 
thereby  be  the  eafier  deceived,  if  the  Patient  be 
not  very  careful  to  give  an  exact  Account  of  the 
Beginning  of  the  Difeafe ;  for  thereby  you  may 
iudge  whether  it  is  an  inveterate  Clap,  or  no. 
But  the  fureft  Way  to  know  is,  by  infpe6ling  the 
Parts  carefully,  to  examine  the  Lacunas  particu- 
larly, and  Emiflaries  of  Cowper's  Glands,  which, 
if  they  ouze  out  a  purulent  Matter,  the  Infecflion 
is  a  Gonorrhea,  which  may  be  alfo  feated  in  the 
vaginal  Glands.  We  are  alfo  to  obferve,  that,  in 
the  Fluor  Albus,  the  Orifice  of  the  Uterus  is  ge- 
nerally lax  and  mollified ;  but,  on  the  contrary, 
in  a  Gonorrhoea  the  Symptoms  of  the  Fluor  Albus 
are,  i.  A  Pain  and  Weight  in  the  Region  of  the 
Loins,  which  are  lefs  permanent  and  feoiible  in 
the  Fluor  Albus,  La6beus,  and  Semilacleus,  than 
in  the  lymphatic  Fluor  -,  becaufe  the  laft  is  accom- 
panied with  an  oedematous  SweUing  and  Diftenfion 
of  the  Uterus. 

2.  Tur- 
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2.  Turbid  Urine,  which  is  owing  to  the  Mix- 
ture of  the  Humour  difcharged  by  the  Vagina 
with  the  Urine,  as  we  fee  in  Menflruation  ;  wherein 
fome  of  the  Blood  is  mixed  with  the  Urine,  tho' 
fome  ignorant  Praditioners  imagine,  that  the  Urine 
has  otherwife  acquired  this  Colour. 

3.  Thefe  Women  are  commonly  barren;  be- 
caufe  the  interior  Surface  of  the  Matrix  is  infardled 
with  a  lafteous  or  gelatinous  Matter,  which  pre- 
vents the  Tranfudation  of  the  Semen ;  or  they  are 
expofed  to  Abortion,  whether  they  be  impregnated 
before  or  after,  as  the  Texture  of  the  Uterus  is 
made  lax  by  the  continual  Efflux  of  Humours, 
which  hinders  the  firm  Adhefion  of  the  Placenta 
to  the  Matrix.  They  are  alfo  fubjecl  to  Diftafle 
and  Longings,  like  pregnant  Women  :  For  the 
Fluor  Albus  draining  away  the  digeftive  Matter, 
the  Remainder  being  vitiated,  they  connedl,  and 
excite  the  ufual  Senfations  in  the  Stomach,  &c. 

From  Indigeflions  proceed  the  Spiffitude  and  Cru- 
dity of  the  Blood  ^  whence  arife  various  Obftruftions 
and  oedematous  Tumors  of  the  Feet  by  Day,  and 
of  the  Face  by  Night,  through  the  different  Situa- 
tions. Therefore,  in  this  State,  the  Blood  is  {o 
impoverifhed,  that  a  Marafmus  fupervenes,  the 
Quantity  of  Spirits  is  diminifhed,  mufcular  Mo- 
tion, particularly  that  of  the  Heart,  weakened, 
and  the  Propuliion  of  the  Fluids  begins  to  Ian - 
guifli ;  to  v/hich  add,  the  Attenuation  of  the  Blood 
by  a  flow  Fever,  from  the  Retention  of  the  excre- 
mentitious  Subilances,  want  of  Nutrition,  &c» 
all  which  concur  to  produce  a  Coldnefs  of  the  Ex- 
tremities, difficult  Refpiration,  frequent  but  weak 
Contractions  of  the  Heart,  Palpitations,  Syncope, 
&c. 

Sometimes  a  total  or  partial- Uteri  Procedentia 
happens  through  the.  Relaxation  of  the  urinary 
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If  the  Fluids  of  the  Fluor  Albiis  be  acrid  and 
corrofive,  it  exulcerates  the  Vulva,  creates  a 
Phlycftaneas,  &c.  which  generally  happens,  if  there 
be  a  Scirrhus  or  cancerous  Ulcer  in  the  Matrix, 
from  a  Virus,  Variolicum,  or  the  like. 

The  Thinnefs  and  acrimonious  State  of  the 
Blood,  the  flow  Fever  which  generally  is  prefer.t, 
or  in  an  inveterate  Fluor  Albus,  with  the  various 
Obflruclions  already  mentioned,  produce  Dropfies 
of  different  Sorts  at  the  Parts,  and  fometimes  Hy- 
datides,  very  large,  and  containing  feveral  Pints 
of  Serum ;  till,  at  length,  the  Patient  dies  drop- 
iical,  or  confumptive. 

In  general  the  Fluor  Albus  is  very  incom.mo- 
dious,  which  renders  Women  difagreeable  to  Men. 
All  that  we  have  obfci^ved  make  this  Difeafe  very 
troublefome  and  tedious,  and  alio  difficult  to  cure; 
nay,  mortal  fomiCtimes,  if  it  be  that  Species  of 
lymphatic  Fluor  Albus  which  creates  Ulcers,  Can- 
cers, &c. 

The  Procedentia,  Prolapfus,  Defcenfus,  &c. 
Uteri,  is  a  very  common  Difcrder.  The  Uterus, 
in  this  Cafe,  prefents  itfelf  in  the  Vagina,  between 
the  Labia  Pudendorum,  or  is  internally  promi- 
nent, and  vifible  without  the  Vulva.  The  vaginal 
Membrane  may  have  thefe  different  Degrees  of  a 
Prolapfus,  as  its  thin  corrugated  Texture  proves, 
when  vifible.  Sometimes  it  is  the  Subftance  of 
the  Uterus  which  appears  fo.  Hence  there  are 
two  Sorts  of  Procedentia  to  be  obferved  in  this 
Cafe-,  one  of  the  Vagina,  the  other  of  the  Uterus. 
That  Part  of  the  Vagina  which  prolapfes,  is  only 
a  Duplicature  commonly  of  one  Part  of  its  in- 
ternal Memibrane  •,  as  for  the  Matrix,  though  its 
Subftance  thus  appears,  it  is  never  inverted,  as 
fome  Authors  imagine.  Dr.  Astruc's  Difeafes 
of  the  Uterus. 
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A  Portion  of  the  Vagina  proiapfes  through  its 
Relaxation  and  Diftenfion,  as  the  Anus  of  Chil- 
dren through  its  Laxity.  The  Caufes  of  this  Re- 
laxation are  by  difficult  Labours,  or  the  Situation 
of  the  Foetus  in  Utero,  its  large  Size,  &c.  or 
fometimes  through  the  violent  Introdudiion  of  the 
Midwife's  Hand,  or  Forceps,  before  the  Os  Uteri 
is  fafficiently  dilated,  or  the  Child  left  too  long  in 
the  Paffage  of  the  Uterus  and  Vagina.  Thus 
the  external  Tunic  of  one  is  diftended,  relaxed, 
and,  as  it  were,  gathered  into  Plic£  -,  whilft  the 
internal  or  mufcular  one  contrads  itfelf :  Hence 
they  are  by  degrees  lengthened,  and  advanced  to 
the  Vulva.  The  fame  Thing  may  proceed  from 
an  habitual  Fluor  Albus,  either  from  the  Uterus, 
or  Vagina,  which  perpetually  bathe  thefe  Parts, 
and  hence  relax  them  ;  therefore  we  rarely  obferve 
an  inveterate  Fluor  Albus  without  a  Procedentia 
Uteri :  And  an  Anus  Defcenfus  likewife  happens 
in  Confequence  of  habitual  Diarrheas,  or  the  Re- 
laxation of  the  mufcular  Fibres. 

The  Uterus  prolapfes,  yet  is  never  inverted,  as 
fome  Authors  imagine.  Is  it  probable,  that  this 
compadl  Organ  Ihould  be  fo  relaxed  as  to  pafs 
through  its  Orifice,  in  Inverfion,  as  feveral  Au- 
thors would  have  it  ? 

There  is  fometimes  a  Polypus  in  the  Vagina, 
which  often  deceives  one.  Astruc  relates  a  Tu- 
mor, which  weighed  five  Pounds,  taken  off  by  a 
Ligature  from  a  Lady  about  fifty  Years  old,  who 
had  had  feveral  Children,  and  afterwards  had  an 
habitual  Fluor  Albus.  This  Tumor,  I  own,  had 
fo  great  a  Refemblance  of  the  Uterus,  that  it  might 
have  impofed  on  a  great  many  for  the  Matrix  : 
Which  fhews  how  cautious  we  ought  to  be  in  exa- 
mining well  any  Part,  before  we  give  an  Opinion, 

The  Uteri  Prolapfus  is  rarely  dangerous ;  for 
Women  bear  it  a  long  Time.     I  have  feen  fome 

who 
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who  were  afflidled  with  it  for  thirty  Years.  It 
muft  be  very  difagreeable  and  incoramodious,  not 
only  to  the  Patient,  but  alfo  to  thofe  who  cohabit 
with  her  ;  or  it  may  be  dangerous,  by  the  Inflam- 
mation, Scirrhus,  Carcinoma,  &c.  which  it  in- 
duces. 

But  if  it  be  flight,  incomplete,  and  without  any 
permanent  Vice,  in  a  young  Woman,  &c.  it  is 
the  more  fupportable :  On  the  contrary,  if  it  be 
large,  inveterate,  inflamed,  fcirrhous,  or  carci- 
nomatous, in  an  old  Subjeft,  &c.  it  is  extremely 
troublefome  and  dangerous. 

The  Ovaria  and  Tubse  Fallopianse  are  fubje6t 
to  mofl  of  the  Diforders  incident  to  the  Uterus. 
Both  are  fomedmes  affefted  at  the  fame  Time ; 
but  the  Ovaria  and  Tubse  Fallopianse  are  fre- 
quently difeafed  alone,  and  independent  of  the 
Difeafes  of  the  Matrix.  In  the  Ovaria  are  fome- 
times  obfervable  hairy  Tumors,  whofe  Explica- 
tion has  puzzled  the  Brains  of  many.  Thefe,  I 
think,  are  nothing  elfe  but  abortive  Conceptions, 
which  form  a  kind  of  fl:eatomatous  Tumor,  being, 
as  I  fuppofe,  an  Embrio  putrefied  therein  :  Some- 
times the  Tubse  Fallopian^,  being  relaxed,  may 
drop  into  it. 

Various  Diforders  happen  to  Women  in  Con- 
fequence  of  the  Retention  of  their  feminal  Fluids 
in  Coition  and  Erythifmus :  Hence  arife  Dropfles, 
lleatomatous  Tumors,  &c.  of  the  Ovaria,  as  in 
the  Male  Teflies ;  whence  happen  a  Spermatocele 
and  Schirrus  of  thofe  Organs. 

Dr.  AsTRuc  is  faid  to  have  been  prefent  at 
opening  a  Subjedl  who  had  one  of  the  Tubs  Fal- 
lopianse  lb  much  difl:ended  with  Serum,  that  mofb 
of  the  Infpc'ftors  imagined  it  to  be  a  fecond 
Uterus. 

As  to  the  Cure  of  this  Difeafe  -,  thefe  Organs 

are  to  be  treated  in  the  fame  Manner  as  Inflam- 
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mations  of  the  Parts  affeded,  frequent  Bleeding, 
Diluents,  &c.  or,  like  cold  Tumors,  with  Ape- 
ritives, Purgatives,  &c.  as  the  Abfcefs  j  which, 
of  thefe  Organs,  is  fometimes  happily  evacuated 
by  the  Effort  of  Nature  itfelf ;  but,  if  the  Pus  re- 
mains in  the  Abdomen,  the  Effeds  frequently  prove 
mortal. 

Observations. 

The  cutaneous  Labia,  rifmg  in  two  Ridges, 
were  ftretched  in  fuch  a  Manner,  as  for  the  true 
Vulva  to  contain  likewife  the  Anus,  and  termi- 
nated a  little  above  it :  The  Nymphse  were  very 
large,  meafuring  one  Half  of  the  Length  of  the 
Vulva ;  and  between  them  and  the  Labia  was  the 
Fofla  Navicularis,  larger  than  ufual.  By  the  Fur- 
cula,  the  Hymen,  the  ^^roper  Orifice  of  the  Vulva, 
and  the  other  Parts  belon^inp;  to  it,  did  not  at  all 
deviate  from  their  common  S'trudure.  Haller's 
Patholog.  Obferv.  lxi. 

The  fame  Author  relates,  that  a  young  Lady 
had  a  double  Vagina,  and  a  Uterus  on  the  right  and 
iett  Sides  of  the  Pelvis,  both  intire,  and  of  an  oval 
Figure ;  but  there  was  only  one  Ovarium  to  each, 
as  alfo  one  fpermatic  Veffel,  with  a  Cervix  and 
Valves  difpofed  into  Branches,  all  in  the  natural  Si- 
tuation. 

Each  Uterus  had  its  diftinft  Vagina :  The  an- 
terior continued  to'the  right  Uterus,  and  the  pofte- 
rior  a  Uttle  below  its  Orifice  opening  into  the  left 
by  a  fmall  Orifice  not  above  a  Line  broad  :  Thefe 
two  Vagina;  were  parallel  to  each  other;  but  there 
was  only  one  Kidney.     Ibid.  Obferv.  lx. 

In  another  he  found  the  Ovarium  fo  tumified, 
that,  at  firft,  he  thought  the  Subjeft  was  pregnant ; 
but,  on  examining  the  Part,  the  Uterus  was  found 
in  its  proper  Situation,  only  contiguous  to  the  fupe- 
rior  Part  of  the  Pelvis  ;  where  two  Tumors  ap- 
peared feparated  from  one  another  by  a  fmail  inter- 
mediate Cavity,     Ibid,  Obf.  XLii. 

Vol.  II.  X  L  E  C- 
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LECTURE     XVI. 

Of  the  various  Opinions,   both  of  the 
Antients  and  Moderns,  concerning 

the  Generation  of  the  H u m a n 
Species. 


F  all  Phyfiological  Inquiries,  none, 
perhaps,  difcover  fo  much  Sagacity 
as  thofd'  concerning  the  Natur^  of 
the  Generation  of  the  Human  Spe- 
cies. 

The  Teftes  are  thofe  wonderful  Organs  by  which 
is  formed  that  generative  Fluid  which  has  been, 
and  is,  the  Occafion  of  Procreation  of  Animals. 

The  Prefllire  of  their  Tunics,  the  Elafticity  of 
the  Fibres,  and  the  Pulfation  <5f  the  Arteries,  pro- 
pel the  Fluid  through  the  Corpus  Flighmori  Ca- 
nalium. 

How  does  the  Semen,  which  is  filtrated,  con- 
tribute to  form  Man  ?  Is  it  an  occafional  Caufe, 
by  which  the  Supreme  Being  is  determined  to  form 
the  Embryo  ?  Is  it  a  Subflance  in  which  Ideas  are 
inclofed,  or  plailic  Nature,  which  gives  it  differ- 
ent Configurations  ^  Is  it  a  iimple  Fluid  which 
contains  Animalcule  intirely  formed,  or  only  un- 
folded ?  All  thefe  Opinions,  though  chimerical, 
have  their  Aflertors. 

If  I  may  be  allowed  to  fay  fomething  in  fo  great 
an  Obfcurity,  the  firfl  Opinion,  1  believe,  cannot 

be 
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be  defended.  If  the  Author  of  Nature  fought  but 
an  occafional  Caufe,  was  it  neceffary  to  make  fo 
great  an  Apparatus  for  a  Fluid  ?  It  is  true,  this 
Difficulty  is  eafily  anfwered.  It  may  be  alledged, 
that  this  Apparatus  is  only  to  give  a  Perfection  to 
the  Semen,  of  v/hich  it  had  need  afterwards  to 
produce  certain  Effeds  in  the  Body  which  are  pe- 
culiar to  Men.  What  we  may  here  fay  is,  that 
perhaps  it  may  be  fo  -,  but  it  is  not  probable. 
The  firft  View  which  the  Author  of  Nature  feems 
to  have  propofed  in  forming  the  feminary  Canals, 
is,  for  the  Generation  of  our  Species. 

The  fecond  Opiinion  has  been  defended  by  many 
Philofophers :  There  are  Phenomena  which  feem  ' 
to  prove  that  plafbic  Nature  is  difperfed  in  Matter, 
to  give  it  divers  Configurations.  Plants  partake 
of  it ;  When  one  Branch  is  cut,  there  arifes  an- 
other. But  what  proves  the  Exiftence  of  plaftic 
Nature  in  moft  Animals,  is,  the  Cray-fifh :  For  if 
one  of  its  Claws  be  cut,  another  is  produced  in  its 
Place,  as  the  Branch  of  a  Tree.  Let  a  Joint  be 
cut  off,  or  that  which  is  above  it,  it  all  rifes  again 
in  the  fame  Order.  Thefe  are  wonderful  Pro- 
ductions !  That  which  is  under  a  Joint  is  fepa- 
rated  from  that  which  is  above,  and  is  only  united 
to  it  by  Ligaments.  It  does  not  feem  that  one  is 
a  Production  of  the  other.  Befides,  there  are 
Mufcles  inferted  from  the  two  Extremities,  in  the 
Parts  which  are  below  the  Incifion.  We  cannot 
fay  that  this  is  only  an  unfolding :  Many  Parts 
cannot  be  reputed  the  fame,  before  their  Expan- 
fion  i  but  it  fhould  be  in  the  fame  Manner  as  if 
there  were  an  Unfolding,  if  the  nev/  Claw,  which 
grows  again  in  the  Cray-fifh,  arifes  from  the  fame 
Parr,  and  performs  the  fame  Functions, 

The  third  Opinion  cannot  fubfift,  if  the  firft  be 

true ;  unlefs  they  will  affirm,  that  the  plaftic  Na- 
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ture  forms  even  Seed,  the  Rudiments  of  the  Em- 
bryo ;  But  we  cannot  fay  that  thofe  Animalculas,. 
difcovered  in  the  Semen,  can  be  Man  in  Mini- 
ature. 

I .  It  is  certain,  that  there  are  Animalcule  found 
in  all  the  Fluids  of  the  human  Body.  2.  In  the 
Liquor  which  Women  emit  in  Coition,  are  con- 
tained Animalcule,  as  well  as  in  thole  of  Men. 
3.  Suppoflng  all  this  not  to  be  fo,  there  could  be 
no  fufficient  Reafons  given  to  conclude  that  it  is 
fo :  For  v/hen  the  Parts  of  thefe  Animals  were  to- 
be  extended,  the  Progrefs  of  the  unfolding  would 
not  be  as  thofe  which  we  fhall  take  Notice  of  in 
the  Embryo,  where  nothing  is  lefs  obfervable  than 
an  Animal  intirely  formed.  This  Opinion  was  at 
firft  received. 

I .  That  there  have  been  Animalcule  difcovered 
moving  in  Semen.  2.  Lewenhoeck  has  extended 
his  Difcoveries  through  a  Microfcope  fo  far,  that 
he  pretended  to  have  diilinguiflied  the  Sexes  in 
thefe  Animalcule.  3.  It  has  been  obferved,  that 
they  are  not  found  in  thofe  who  are  much  addifted 
to  Venery.  This  agrees  with  Experience  -,  which 
teaches  us,  that  thofe  which  are  given  to  Women, 
feldom  propagate.  4.  It  has  alfo  been  obferved, 
that  the  Animalcule,  which  are  in  the  Semen  of 
young  Perfon .,  are  more  vigorous  than  thofe  of 
old  ones,  who  die  immediately  after  Emifllon. 
This  may  be  the  Reafon  why  old  People  are  not 
prolific. 

Several  Hypothefes  have  been  built  on  this  Prin- 
ciple. 

Some  were  of  Opinion,  that  the  Semen,  being. 
injefted  into  the  Matrix,  thefe  Animalcule  devour 
each  other  j  and  that  the  lafl,  which  was  nouriflied 
by  all  the  others,  formed  the  Embryo.  Others 
think,  I.  That  thefe  Animalcule  entered  the 
Ovarium  through  the  Fallopian  Tubes ;  then 
5  crawled 
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crawled  on  the  firft  ripe  Ovum  they  met  with, 
which  they  entered  through  the  Aperture,  where 
there  is  a  Valve  to  prevent  their  Return  :  And  as 
many  are  ripe  as  there  are  Embryos ;  becaufe  fo 
many  Animalcule  introduced  themfelves  therein. 

It  is  evident,  that  this  Defcription  is  the  mere 
Produdlion  of  Imagination,  which  is  very  ill 
founded, 

Monfters  certainly  fpring  from  two  different 
Species ;  partaking  of  both.  Some  have  the 
Head  of  one  Species,  and  the  Body  of  another ; 
others  have  the  Feet  of  one,  and  the  Jaw-bones 
of  another,  &c.  In  order  that  this  may  agree 
with  the  Syftem  of  Animalcule,  thefe  Monfters 
fhould  be  formed  in  the  Animalcule  which  are 
difperfed  in  the  Semen  :  But  it  is  in  our  Power 
to  compute  Animals  of  different  Species ;  every 
Time  they  copulate,  will  ingender  Animals  of  two 
different  Kinds,  Would  it  be  poffible  that  a  little 
Monfter  fhould  be  inftantly  found  in  all  thefe  Co- 
pulations ?  Befides,  it  cannot  be  denied,  that  the 
Ideas  do  not  always  modify  Matter.  The  Marks 
which  appear  in  Infants,  whofe  Mothers  have  had 
a  ftrong  Defire  after  fomething,  commonly  called 
Longings  •,  the  odd  Figures  with  which  Fcetufes 
have  been  marked,  according  to  the  Imaginations 
of  the  Mother  •,  all  thefe  prove  the  Adion  of  the 
Ideas.  If  this  be  fo,  the  Opinion  which  imputes 
the  Generation  of  Animals  to  Animalcule,  can- 
not, I  think,  take  Place.  For,  according  to  the 
Objects  ftriking  the  Imagination,  there  are  found 
in  the  Foetus  Parts  organized,  whofe  Rudiments 
were  not  in  thefe  Animalcule. 

This  being  granted,  we  may  conclude  the  Ex- 
iftence  of  plaftic  Nature.     Tant^e  molis  erat 

MORTALEM      CONDERE      GENTEM.       See     PhyflCal 
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In  regard  to  Animalculse,  they  are  now  difco- 
vered  even  in  clear  Water  -,  an  Account  of  which 
we  have  in  the  Philofophical  Tranfadtions. 

According  to  Plato,  Man  is  the  only  Image 
cf  the  creating  Power;  and  the  EiTence  of  all 
Generation  confifts  in  the  Unity  of  Harmony  in 
thefe  three  -,  viz.  the  Subjedl  which  procreates  that 
in  which  Generation  is  performed,  and  that  v^hich 
is  produced. 

To  cafh  a  ftronger  Light  upon  thofe  fablime 
Notions,  he  adds,  that  the  Succefllon  of  Indivi- 
duals is  a  fugitive  Image  of  the  immutable  Eter- 
nity of  triangular  Harmony  ;  which  Dodrine  has 
been  much  venerated  by  the  Antients. 

But  if  ever  he  had  any  Conception  at  all  of 
Generation,  it  probably  was  either  very  confufed, 
or  elfe  he  chofe  rather  to  make  it  a  Myftery  to 
ns. 

The  Ideas  of  Aristotle  (in  his  Book  of  Ge- 
neration) do  not  lofe  themfelves  after  the  fame 
Manner  in  immutable  Eternity.  He  confines 
himfelf  fimply  to  Matter,  which  will  have  it  that 
the  Foetus  is  formed,  enveloped,  and  nouriflied, 
by  the  menilrual  Blood  of  the  Mother,  atter  the 
•Mixture  of  thofe  Menftrua  with  the  feminal  Fluid 
of  the  Male,  which  afts  as  the  Caufe  or  Principle 
of  generative  Motion. 

That  the  human  Foetus  is  nourifhed  by  this 
Liquor,  is  beyond  Difpute  •,  but  its  being  ori- 
ginally formed  from  it,  is  an  Opinion  intirely  ex- 
ploded, fmce  the  Time  of  A.ristotle.  Befides, 
all  Females  of  Animals  have  not  a  menftrual  Drf- 
charge. 

Hippocrates,  to  prevent  Jealoufy  between 
the  two  Sexes,  has  artfully  infmuated,  that  com- 
monly they  both  concur  to  Generation  ;  and  thence 
infers,  that  the  feminal  Fluids,  from  the  Male  and 

Female, 
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Female,  are  both  prolific  •,  and  that  each  of  them 
confifts  of  two  different  Particles  -,  one  flrong  and 
aftive,  the  other  weak  and  fluggifh :  That  the 
ftronger,  being  united,  produced  the  Male ;  and 
the  weaker,  the  Fenule.  So  that,  probably,  the 
ftronger,  being  mixed  with  the  weaker,  produced 
the  Hermaphrodite. 

Des  Cartes  attributes  the  Formation  of  the 
Foetus  to  neither  of  thofe  two  Seeds,  but  to  the 
P'ermentation  of  both,  when  mixed.  ;^  . 

Fabricius  ab  Aquapendente  is  perhaps  the 
firft  who  has  obferved  the  Fecundation  and  De- 
velopement  of  Hens  Eggs ;  and  the  Refult  of  his 
Inquiries  was,  that  the  glandulous  Cords,  which 
run  acrofs  the  White,  to  join  with  the  Yolk  of 
the  Egg,  being  fecundated  by  the  feminal  Spirit 
of  the  Male,  are  the  Inftruments  which  ferve  to 
the  Produ6tion  of  the  Foetus. 

Aldrovande,  upon  Generation,  is  almoft  an 
Aristotelian.     See  his  Ornithologia. 

Parisanus  fays,  that  the  Seed  of  the  Cock,  or 
at  leaft  that  white  Point  which  is  in  the  Middle  of 
the  Cicatricula  of  the  Egg,  is  the  Subftance  which 
produces  the  Chicken.  This  was  advancing  to- 
wards it.  But  had  he  faid  that  this  Subftance  was 
the  Chicken  itfelf,  he  would,  perhaps,  have  come 
nearer  to  the  Truth. 

Of  the  Oviparists. 

In  Matters  of  Phyfic,  general  Syftems  are  rea- 
dily received,  but  no  true  one  has  yet  appeared. 
From  the  Difcoveries  made  upon  Eggs,  the  Ge- 
neration of  viviparous  Animals  has  been  deduced. 

Steno,  to  that  End,  fuppofed  Ovaria  in 
them  i  whence  he  was  looked  upon  as  the  Chief 
of  the  Oviparifts. 

X  4  Graaf 
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Graaf  has  prefumed  to  appropriate  to  himfelf 
this  Dilcovery  -,  but  without  entering  into  any  Dif- 
cuflion  of  this  Point :  At  lead  it  follows,  from 
their  Conteft,  that  Graaf  fuppofed,  withSTENO, 
Ovaria  in  viviparous  Animals. 

Harvey  alfo  allows  Ova  in  all  Females  -, 
making  no  other  Diflinftion  between  the  ovipa- 
rous and  viviparous  Animals  than  the  different 
Manner  after  which  the  Foetufes  of  either  are  nou- 
rifhed,  and  receive  their  Growth.  The  Generation 
of  thofe  Ova,  according  t©  this  Author,  is  the 
Performance  of  the  Matrix,  which  conceives  only 
by  a  kind  of  Fermentation,  communicated  to  it  by 
the  feminal  Fluid  of  the  Male :  And,  in  order  to 
give  a  true  idea  of  this  Mechanifm,  he  fays,  that 
the  Matrix  conceives  the  Foetus,  as  the  Brain  does 
Ideas.  He  undoubtedly  wrote  for  thofe  w^ho  al- 
ready knew  how  Ideas  are  formed. 

Verheyen  followed  the  fame  Doctrine ;  with 
this  Difference,  however,  that,  for  the  Formation 
of  the  Foetus,  he  eftablifhed  the  Intromiffion  of 
the  Male  Seed  into  the  Fundus  of  the  Matrix, 
without  depending  upon  the  Fermentation  of 
Harvey.  This  Contagion  was  really  expofing 
the  Modefly  of  Virgins  to  numberlefs  Accidents. 

William  Langley  was  alfo  an  Oviparite. 
His  Obfervations  run  in  the  fame  Strain  with  thofe 
of  Harvey. 

Joseph  de  Aromatarus  has  firft  obferved, 
that  the  Chicken  is  already  formed,  in  the  Egg, 
before  Incubation. 

Malpighi  is  alfo  convinced  of  the  fame  Opi- 
nion ;  and  obferves,  that  the  white  Apex,  which, 
according  to  Harvey,  becomes  the  animated 
Point,  is  only  a  fmall  Bubble,  which  contains  the 
Embryo,  the  rough  Call  of  which  increafes  in 
Proportion  as  it  developes  itfelf ;  whereas  no  fuch 
Thing  is  found  in  the  Egg  of  a  Hen  never  trod  by 

the 
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the  Cock.  Whence  it  is  very  probable,  that  it 
was  the  Cock  which  introduced  the  Chicken  into 
the  Egg. 

Malpighi,  however,  has  not  drawn  this  Con- 
fequence  from  his  Obfervations  •,  for  he  thought 
that  the  Foetus  pre-exifted  in  the  Egg,  and  ima- 
gined to  have  feen  it  therein  before  the  Coition  of 
the  Cock. 

Valisniery  has  made  new  Difcoveries,  but 
has  reaped  no  Advantage  from  them.  By  his  Ob- 
fervations he  proves,  that  the  Tefticles  in  Females 
produce  no  Eggs,  but  that  they  are  only  Refer- 
voirs  of  the  Lymph,  or  of  the  Fluid,  which  con- 
tributes to  Generation ;  and  yet  concludes,  that 
the  Work  of  Generation  is  performed  in  the  Tef- 
ticles of  the  Female,  as  well  as  in  thofe  of  the 
Male  :  And,  with  Harvey,  does  not  think  that  it 
is  neceffary  the  Male  Seed  fhould  enter  into  the  Ma- 
trix to  fecundate  the  Egg. 

NucK  alledges  Experiments  in  Favour  of  the 
Ovaria. 

Du  Verney  was  alfo  an  Oviparite ;  and  his 
Opinion  has  been  much  in  Vogue  among  Ana- 
tomifts  i  but  moft  ftrongly  oppofed  by  Mery. 

Of  the  Vermiculists. 

Hartsoeker  and  Lewenhoeck  were  the  firft 
Authors  of  the  Seft  of  Vermiculifts,  or  thofe 
who  thought  to  have  difcerned,  in  the  Male  Semen, 
Animalculce  like  Worms. 

Andry,  Valisniery,  Bourguet,  and  many 
oi:her  Authors,  have  thought  the  fame. 

Dalempatius  alTerts,  that  he  obferved  a  Spe- 
cies of  Bull-heads  or  Tadpoles  therein,  which  de- 
veloping themfelves,  became  diltind:  human  Fi- 
gures, 

And 
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And  the  Vermiculites  have  fuppofed  thofe  Ani- 
malculas  or  Tadpoles  to  contain  Fcetufes  in  their 
primitive  State. 

Some  of  this  Se6t,  not  having  intirely  laid  afide 
the  oviparous  Syftem,  in  order  to  reconcile  both  the 
Se6ls,  pretend,  that  of  a  Million  of  Animalcul^e, 
which  float  in  the  Semen,  one  or  two  only,  and  very 
feldom  three,  become  perfe6l  Foetufes  ;  and  that 
all  others  perifh,  not  being  able  to  pierce  that  par- 
ticular Part  of  the  Pellicula  through  which  they 
are  to  penetrate,  and  lodge  in  the  Ovum,  or  Egg; 
this  Aperture  doling  up,  by  a  Valve,  as  foon  as  any 
have  entered  it. 

Other   Opinions  more    generally    re- 
ceived. 

The  Author  of  the  Venus  Phyfica  eftabliflies  the 
uniting  of  the  prolific  Seed  of  both  Sexes,  and  ad- 
mits of  what  may  be  called  the  Redundancy  of 
thofe  Fluids. 

M.  De  Buffon  was,  in  a  great  meafure,  in- 
clined to  the  Syftem  of  Hippocrates.  He  at- 
tributes to  the  Female,  as  well  as  to  the  Male,  fe- 
minal  Fluids,  each  of  which  contain  organical 
Molecule,  from  the  uniting  of  which  a  new  Ani- 
mal is  formed. 

Summary   Reflections  on  the  various 
Opinions  of  all  the  x'\uthors  before 

CITED. 

In  the  firft  Place,  we  fliould  afk  thofe  who 
divide  Generation  between  the  Male  and  the 
Female,  Upon  what  Grounds  they  fuppofe  the 
Male  Seed,  in  order  to  Fecundation,  to  ftand  in 
Need  of  an  extraneous  Juice,  or  a  cold  Fluid, 
fuch  as  that  which  the  Female  produces  in  Coi- 
tion. 
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tion,  whilft  it  is,  of  itfelf,  endov/ed  with  a  Matter 
more  warm  and  fubtil  ? 

In  the  next  Place,  if  the  Co-operation  of  the 
Female  be  neceliary  to  the  Formation  of  the  Foe- 
tus, we  may  afk.  How  fome  Animals  ingender 
without  Females  ? 

Are  we  then  to  admit  of  two  Sorts  of  Gene- 
rations ?  And  why  fhould  the  Laws  of  Nature  be 
multiplied,  without  any  manner  of  Neceffity,  by 
luppofing  two  of  them  j  whereas  one,  only,  is  fuf- 
iicient,  in  all  Cafes  ? 

One  Confequence,  in  the  Syllem  of  Oviparifls, 
I  think  it  hard  to  admit  of-,  which  is,  a  Progref- 
fion  decreafmg,  ad  infinitum,  of  Eggs  contained 
one  within  the  other. 

Befides,  thofe  Eggs,  being  only  a  cold  and  life- 
kfs  Subftance  in  oviparous  Animals,  and  which 
never  had  any  Exifience  in  the  viviparous. 

The  Proof  intended  to  be  deduced  from  it,  in 
Favour  of  the  Exiftence  of  Eggs  in  viviparous 
Animials,  or  of  Fcetufes  found  in  the  Abdomen, 
or  Fallopian  Tubes  •,  admitting  them  as  Fads,  to 
m.e  feems  not  conclufive  ;  lince  it  is  very  poffible 
that  the  Seed  of  the  Male  might  have  introduced 
itfelf  into  thofe  Tubes,  in  Confequence  of  their 
Dilatation  ;  and  that  it  either  abides  therein,  or 
falls  into  the  Abdomen,  through  the  Morfus  Dia- 
boli,  or  the  fringed  Membrane. 

Wherefore,  in  this  Cafe,  in  lieu  of  the  Foetus 
falling  down  froni  the  Ovarium,  it  is  more  pro- 
bable, that  it  has  reafcended  into  the  Tubes  :  For, 
otherwife,  why  fhould  no  Foetus  ever  have  been 
found  in  the  Ovarium  ? 

A  complete  Confutation  of  the  Syflem  of  Ovi- 
pariteSj  is  to  be  found  in  the  Works  of  M.  De 

BUFFON. 

The  Syfcem  of  Vermiculifts  feems  to  be  no  bet- 
ter grounded  -,  fmce  the  Truth  of  thofe  Animal- 
cule, 
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cul^,  floating  in  the  Seed,  appears  to  me  but 
faintly  eftabliflied.  For  who,  among  the  vermi- 
culite  Phyfiologifts,  is  able  to  aflert,  that  thofe 
AnimalcuL'c  exifted  in  the  Animal  itfelf,  before  the 
EmilTion  of  the  Seed  ?  Or  difprove  that  they  were 
formed  therein  fmce  the  Fermentation  or  Corrup- 
tion of  the  feminai  Fluid,  fuch  as  are  found  in 
Vinegar,  which  did  not  previoufly  exift  in  the 
Wine ;  or  fuch  as  are  feen  fwimming  in  putrefied 
Water,  which  did  not  exift  before  Putrefaction  ? 

To  prove  their  Exiftence,  I  could  wilh  that 
thofe  Bodies  were  tranfparent ;  and  that  the  Seed 
might  be  difcernable  in  its  very  Receptacle :  Till 
then,  we  have  a  Right  to  doubt,  whether  there  be 
any  Animalculas  in  the  Seed  ;  or,  at  leaft,  whether 
thofe  AnimalculfE  are  diminutive  Men.  For  the 
Activity  and  Fri{ls.ing  which  Vermiculites  fuppofe 
in  them,  do  not  in  the  leafl  agree  with  the  Slug- 
gifhnefs  and  Inacflivity  ufual  in  a  Foetus. 

Hence  it  is  not  reafonable  to  imagine  that  thofe 
fmall  Embrios,  in  Proportion  as  they  advance  in 
their  Conformation,  by  their  complete  Organiza- 
tion, fliould  lofe  their  Vigour  and  Agility. 

Conjectures  on  the  Formation  of  the 
Foetus.  By  Gautier.  Inferted  in  the 
Merc.  Parif.  1750. 

The  probable  Conjecfture,  as  to  the  Formation  of 
the  Foetus,  is  -,  that  it  is  produced,  under  a  fluid 
Form,  in  the  feminai  Veficles  of  the  Male,  by  the 
Concourfe  of  the  Blood  fecreted  by  the  Tefticles, 
and  that  of  the  animal  Spirits,  which,  during  the 
A6t  of  Coition,  rufli  into  the  laid  Veficles,  by  a 
Mechanifm  like  that  which  has  concurred  to  the 
Increafe  of  the  Parts  of  the  ingendering  Male  ; 
fo  as  it  is  with  thofe  Infefts  which  propagate 
without  a  Female,  fuch  as  Polypufes,  Vine- 
fret  ters. 
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fretters,  &c.  yet  with  this  Difference,  that,  in- 
ftead  of  the  Young  of  Infeds,  drawing  their 
Nourifhment  and  Growth  from  the  Earth  itfelf, 
or  Plants,  which  ferve  them  as  a  Placenta  does  the 
human  Foetus,  as  well  as  thofe  of  other  Animals, 
is  formed  in  the  Matrix  of  a  Female,  there  to 
receive  its  Nourifhment  and  Increafe.  In  order  to 
undergo  this  Tranfmutation,  it  comes  forth  ex- 
tremely feeble,  and  even  fluid,  from  the  feminal 
Velicles  through  the  Verumontanum,  and  is  ejefted 
through  the  Urethra  into  the  Matrix. 

This,  then,  according  to  my  Suppofition,  is  a 
kind  of  Produ6lion  from  the  Male,  whence  it  has 
even  received  Nourilliment,  during  fome  Mo- 
ments, by  means  of  the  Fluid,  which,  proceed- 
ing from  the  Proftats,  alfo  ferves,  at  the  Inftant 
of  the  EmilTion  of  the  Foetus,  to  preferve  it,  in  its 
foft  and  weakly  State,  intire,  by  the  Invelopement 
it  furrounds  it  with. 

The  Foetus,  being  conveyed  into  the  Matrix,  is 
immediately  nourifhed  there  by  the  Semen  of  the 
Female,  during  the  Time  of  its  floating ;  and, 
when  fixed,  is,  by  the  Anafl:omofis  of  the  fangui- 
neous  Veffels,  conveyed  through  the  Placenta,  du- 
ring its  Stay  in  the  Matrix. 

This  firft  Nutrition,  which  it  receives  from 
the  Semen  of  the  Mother,  enables  it  to  wait  till  it 
be  fupplied  by  the  menftrual  Blood,  tranfmitted 
by  the  umbilical  Veflels,  which  take  Root  in  the 
Matrix.  Confequently  it  would  be,  in  a  Woman,, 
a  Defedt  capable  of  preventing  Generation,  if  fhe 
was  not  in  a  proper  Condition  to  fupply  Nourilli- 
ment to  the  Foetus  after  flie  has  conceived. 

To  confirm  my  Conjedure,  it  is  to  be  obferved^ 
that  in  all  Male  Animals  are  found  two  different 
Sorts  of  Semen  ;  one  clear  and  tranfparent,  which. 
probably  is  not  the  generative  Fluid;  the  other 
moire  concoded  and  adheiive  j  wherein,  by  a  pro- 
per 
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per  Infpe6lion,  the  Foetus  is  eafily  difcerned.  In 
one  Ejaculation  of  the  human  Semen,  generally  one 
Foetus  only  is  to  be  difcovered,  though  fometimes 
two,  or  more,  may  be  difcernable  ;  whereas  in 
Qiiadrupeds,  which  are  more  fruitful,  feveral  may 
be  feen  floating  in  a  clear  and  vifcid  Fluid,  pro- 
duced by  the  Proftats. 

But  if  the  Semen  be  interrupted,  no  Foetus  is 
to  be  found  in  it,  at  leaft  not  intirc,  but  only  fome 
imperfed:  Particles  thereof. 

The  Oviparifts,  fuch  as  are  the  Females  of 
Birds,  Serpents,  &c.  being  unprovided  with  a  Ma- 
trix to  preferve  the  Foetus,  have,  inftead  thereof, 
PlacentcC  for  its  Nourifhment.  Thefe  are  the  Pla- 
centae which,  in  the  Females  of  thofe  Animals, 
form  what  is  called  the  Bunch  of  Grapes ;  and 
the  fame  vifcid  Matter  which  wraps  up  the  Eggs, 
alfo  invelopes  the  Foetufes  faftened  thereto. 

As  to  Fifhes,  the  Male  needs  only  caft  forth 
his  Sperm  at  the  fame  Inftant  when  the  Female 
ejeds  her  Eggs  -,  and  confidering  the  vail  Qiian- 
tity  fhe  emits,  fome  of  them  always  meet  with 
Sperm,  and  adhere  thereto. 

According  to  my  Principles,  I  meet  with  no 
Difficulty  to  explain  the  Formation  of  Monfters, 
arifmg  either  from  an  Excels  or  a  Deficiency  of 
Semen  •,  which  is  performed  in  the  feminal  V"e- 
ficles  of  the  Male,  either  by  the  Concretion  of  two 
Foetufes  confounded  together,  which  very  eafily 
happens  (the  Subftance  of  them  being  at  that 
Time  lb  lb  ft  and  feeble),  otherwife,  by  the  Muti- 
lation of  the  Foetus  at  the  fame  Time,  which  may 
as  eafily  happen,  for  the  fame  Reafon. 

Neither,  in  this  State,  is  it  in  the  Power  of  the 
Mother  to  prevent  the  Fa>tus  from  receiving  any 
external  Impreflion,  Blemifli,  or  Defect,  whether 
proceeding  from  any  Longing,  Surprize,  Puflion, 

or 
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or  any  Thing  that  caufes  any  irregular  Motion  in 
the  Animal  Oeconomy. 

The  Refemblance  which  is  often  obferved  be- 
tween the  Child  and  its  Father  or  Mother,  implies 
nothing  contradictory  to  our  Opinion  •,  and  is  no 
more  difficult  to  explain  by  our  Principles,  than 
any  other  Hypothefis  upon  this  Subject. 

The  Generation  of  Mules,  itfelf,  fupports  our 
Sentiment.  Thofe  Animals  produced  by  the  Male 
Afs,  in  Conjun6lion  with  a  Mare,  partake  of  the 
Nature  of  the  Sire,  whatever  chiefly  belongs  to 
Conformation  -,  fuch  as  the  Head,  Ears,  Rump, 
and  Tail  ;  and  of  the  Mare,  fcarce  any  Thing 
elfe  befides  the  Bulk  and  Hair.  So  that  they  are, 
properly,  large  AiTes  covered  with  the  Hair  of. 
Horfes  -,  yet  they  have,  under  their  Bellies,  fome 
long  Hairs,  from  the  Afs. 

If  it  be  afked,  Why  Mules  do  not  propagate } 
The  Anfwer  is,  i.  That  this  Qiieftion  is  not  par- 
ticularly relative  to  our  Syftem.  2.  That  In- 
ffcances  might  be  cited  of  Mules  which  did  in- 
gender-,  and  that  there  are  daily  feen  Birds,  of  a 
mixed  Species,  which,  neverthelefs,  do  breed : 
And  as  much  may  be  faid  of  Dogs.  3.  That 
probably  this  Degeneration  proceeds  from  the  he- 
terogeneous Nourilhment  which  an  Animal  has 
received  in  the  Matrix  of  the  Female,  which  was 
originally  deftined  for  an  Afs.  And  fince  this  Dif- 
ference of  Nourifhment  may  be  the  Caufe  of  the 
Deviation,  as  to  Bulk  and  Hair ;  why  may  it  not 
alfo  alter  the  generative  Faculty  ?  Thus  the  Pro- 
duction of  divers  Species  of  Animals,  and  fuch 
like  Phsenomena,  are  eafily  explained  by  the  Sy- 
ftem we  here  propofe ;  which,  befides,  has  this 
particular  Advantage  over  all  others  ;  viz.  that 
the  Obfervations  and  Experiments  made  by  all  the 
Naturalifts,  who  have  adopted  other  Hypothefes, 

fo 
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fo  perfeftly  agree  with  ours,  as  though  they  had 
made  them  with  a  View  of  confirming  the  fame. 

Conformably  to  the  Example  of  Hartsoeker, 
who  bethought  himfelf  (fays  the  Author  of  the 
Venus  Phyfica)  to  examine,  with  the  Microfcope, 
that  Fluid  which  commonly  is  not  difcernable  with 
the  naked,  though  perceptive  Eye ;  I  will  relate 
here  a  moft  conclufive  Obfervation,  made  in  Sup- 
port of  my  Syftem,  by  a  more  modern  Phyfio- 
logift,  on  whofe  Exa6lnefs  and  Fidelity  I  can  de- 
pend. Previous  to  this,  I  muft  afk  Pardon  for  it 
of  my  modefl  Readers,  fmce  it  is  impoITible  for 
me  to  fupprefs  the  moft  clear  and  decifive  Proof 
of  this  Argument,  without  regarding  whether  the 
Curiofity  of  a  Phyfician  be  blameable,  or  not. 
Here  follows  the  Fadl. 

He  received  human  Semen  in  cold  fair  Water, 
at  its  immediate  Exit  from  the  Urethra,  wherein 
he  faw  diftinflly,  even  without  the  Affiftance  of 
GiafTes,  a  white  Foetus,  confifting  of  an  opake 
and  fluid  Matter,  the  Head  of  which  was  larger 
than  the  reft  of  the  Body  by  one  Third  Part.  Ac 
the  Extremities  of  the  Trunk  hung  four  Fila- 
ments, which  formed  the  Arms  and  Legs ;  the 
whole  Difference  between  this  fmall  Foetus  and  an 
Embrio  which  has  been  lodged  in  the  Matrix,  is, 
that  the  Head  was,  at  leaft,  one  third  Part  larger 
than  the  Body  •,  and  it  is  without  Doubt  that  this 
Difproportion  has  prevented  other  Obfervcrs,  who 
have  made  the  fame  Experiment  as  my  Phyfician, 
from  making  the  fame  Difcovery  therein.  They 
probably  have  taken  the  Head  of  the  Foetus  for 
an  Aggregate  of  Matter,  more  concoded,  and 
thicker,  than  the  reft  of  the  Semen  ;  likewife  the 
Arms,  Legs,  and  Body,  for  Parts  of  the  fame 
Matter,  fliooting  forth  into  Filaments,  by  reafon 
of  their  Vifcidity.     But  the  naked  Eye  fuffices  to 

convince 
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convince  an  attentive  Obferver,  that  thofe  vifcid 
and  whitifh  Lumps  are  true  Foetufes,  the  Parts  of 
which  being  more  diftincflly  perceived  through 
GJaffes,  removes  all  manner  of  Doubt. 

The  fame  Phyfician  has  made  the  like  Obfer- 
vation  upon  the  Semen  of  Quadrupeds,  and  found, 
that  none  fhewed  more  diftindly  the  Foetus  than 
that  of  an  Afs,  which  dropped  into  a  Veffel  of 
Water. 

He  perceived  therein  a  fmall  Afs,  formed  of  a 
yellowifh,  thick,  and  fluid  Matter;  and  could 
eafily  difcern  a  very  large  Head,  Trunk,  four 
Legs,  and  a  Tail,  floating  in  a  diaphanous  green- 
ifh  Liquid. 

He  likewife  made  a  third  Experiment,  which 
any  Body  may,  if  he  pleafes,  repeat,  after  him. 
He  opened  a  Hen,  immediately  after  her  having 
been  trod  by  the  Cock ;  wherein  he  difcovered  a 
Chicken  already  formed,  of  a  white  and  fluid  Mat- 
ter, having  a  large  Head,  and  the  refl:  of  the 
Body  very  fmall  in  Proportion ;  the  Whole  being 
fafliened  to  the  Yolk  of  the  Egg,  and  furrounded 
with  a  glutinous  tranfparent  Fluid. 

If  fuch  Fads,  added  to  the  Principles  we  have 
eftablifhed,  though  they  do  not  incontefbably  con- 
vince us  that  the  Male  alone,  in  all  Animals,  pro- 
duces the  Foetus  ready  formed  ;  and  that  the  Ma- 
trix ©f  the  Female  ferves  only  as  a  Receptacle 
wherein  the  Foetus  is  depofited,  there  to  receive  its 
Nourifliment  and  Growth. 

1  confefs,  I  have  no  fl:ronger  Argujnents  to 
offer,  in  Support  of  my  Opinion  ;  and  !l  quefliion 
whether  the  Adverfaries  to  my  SyftenI  have  any 
llronger  to  oppofe. 

In  fine,  this  Syfl:em,  fo  far  from  containing  any 
Thing  either  new,  or  repugnant  to  Reafon,  mufl: 
be,  on  the  contrary,  univerfally  received,  as  being 

Vol.  II.  Y  founded 
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founded  both  on  Reafon,  and  demonftrativeProo:'-. 
deduced  from  Experiments. 

The  firft  Philofophers  before  Plato  maintained, 
that  the  Semen  of  the  Male,  alone,  contained  all 
the  Parts  requifite  to  form  a  Body  •,  and  confi- 
dered  the  Fluid,  wherewith  the  Matrix  fuppHed 
the  Foetus,  as  they  did  the  Moifture  which  the 
Earth  yields  to  the  Nourifhment  and  Growth  of  a 
Tree  or  Plant. 

NON    NOSTRUM    INTER    VOS     TANTAS     COMPO- 
NERE  LiTES. 

Remarks. 
I  muft  confefs,  that  I  have  not  yet  met  with 
any  Syflem  of  Generation  that  has  given  me  the 
leaft  Satisfadion ;  but,  on  the  contrary,  all  of 
them  appear  full  of  Abfurdities,  and  the  Whole 
is  fo  involved  in  Difficulties,  that  it  is  not  an  eafy 
Talk  to  explain  it,  notwithftanding  all  the  Pains 
which  have  been  taken,  by  Lewenhoeck,  to  con- 
trive GlafTes  to  obferve  AnimalcuIcC  in  the  Male 
Semen.  Whence  he,  and  his  Followers,  deduced 
a  new  Syflem,  as  it  fhould  feem  utterly  romantic, 
and  inconfiftent  with  the  Conduct  of  Nature  ob- 
fervable  in  all  her  Produdions.  Thus,  for  Ex- 
ample, if  3000000000  Animalcules  fhculd  be 
included  in  a  Quantity  of  Male  Sperm  fufficient 
for  the  Produ(ftion  of  a  fingle  Animal,  provided 
the  Animal  is  produced  by  one  of  thefe  Animal- 
cules, all  the  reft  are  fuperiiuous,  and  created  for 
no  End  but  to  be  immediately  deftroyed  ;  we  may 
then  iuppofe  that  Providence  aims  very  oddly,  if 
obliged  to  load  her  Engine  fo  enormoj.lly,  in  order 
to  e-^cute  her  Defign.  But  in  all  other  Inftances 
we  find,  that  the  Author  of  Nature  perpetually 
adapts  much  lefs  compounded  Means,  in  order 
to  arrive  at  the  dcfie-ned  Scope. 

'  We 
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We  have  therefore  great  Reafon  to  believe,  that 
the  Generation  of  the  Antients  is  not  the  only- 
Thing  neglefted,  and  accomplifhed  in  a  Manner 
extremely  inartificial. 

With  refpeft  to  thefe  Animalcules,  I  muft  ob- 
ferve,  that  they  really  exift,  and  are  eafily  difcernable 
by  the  Help  of  GiafTes  ;■  but  never,  as  far  as  I 
have  been  able  to  difcover,  whilfl  the  Semen  is 
frelh  and  uncorrupted.  But  the  Semen  of  Ani- 
mals corrupts  in  a  very  fhort  Time,  and  then  the 
Animalcules  appear ;  and,  perhaps,  not  before. 

Something  analogous  to  this  happens  to  the  Seed 
of  Vegetables.  Wheat,  for  Example,  ground  into 
Meal,  whilfl  frelh,  exhibits  no  Animalcules  j  but, 
when  mixed  with  Water  into  Pallie,  and  corrupted, 
great  Numbers  of  Animalcules  are  difcoverable  in 
it,  by  the  Help  of  Glafles.  Now  it  feems  to  be 
equally  probable,  that  the  Animalcules,  difcernable 
in  Wheat,  the  Seed  of  a  Vegetable,  Ihould  be 
Rudiments  of  the  future  Blade  of  Corn,  as  that 
Animalcules,  in  the  corrupted  Semen  of  an  Ani- 
mal, fhould  be  necelTary  to  the  Produdion  of  an» 
other  fimilar  to  its  Parent, 
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LECTURE     XVII. 

Of   Conception. 


H  E  two  moft  commonly  received  Opi- 
nions of  our  Time,  concerning  Con- 
ception, are,  that  Men,  as  well  as  all 
other  Animals,  derive  their  Origin,  in 
the  fame  Manner  as  Hens  and  Birds, 
from  an  impregnated  Egg,  in  which  all  the  Parts 
of  the  Creature  are  contained,  in  Miniature,  in  the 
female  Ovarium. 

Thofe  of  the  viviparous  Opinion  fay,  that  all 
the  Parts,  which  are  to  compofe  the  Fcetus,  are  in 
one  of  the  Animalculas  of  the  male  Semen. 

AVhat  we  are  certain  of  is,  that  no  Procreation 
can  be  performed  without  the  Union  of  Male  and 
Female*,  for  our  own  Species  ;  and  the  male  Se- 
men fliould  enter  the  Fundus  of  the  Uterus. 

In  fome  Fifhes  we  obferve  no  Copulation,  but 
only  a  fimple  Friction  of  their  generative  Parts, 
for  their  Progenecy ;  but  in  our  Species  it  is  ab- 
folutely  neceffary  that  the  Semen  Virile  be  con- 
veyed into  the  Matrix  ;  and  cannot  be  admitted 
but  only  at  the  Time  when  the  Female  emits  the 
Semen  from  her  Teftes,  as  the  Antients  called  it  -, 
which  is  certainly  true  :  For  no  Woman  can  con- 


*  Some  Nahiralifts  obfez-ve,  that  Snails,  Earth  Worms,  Sec.  do 
not  require  Copulation  ;  as  thefe  Animals,  to  all  Appearance,  are 
really  Androgynes  :  Neverthelefs,  they  copulate  Ibmctimes  witli  each 
other. 


ceive 
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ceive  but  at  that  Time ;  notwithftanding  what 
fome  Authors  would  make  us  believe. 

Maurie  Au  relates,  that  a  young  Lady  declared 
to  him,  that  her  Hufband  never  introduced  his  Pe- 
nis into  her  Vagina  but  only  between  the  external 
Labia.  But  when  a  Woman  is  in  a  Love  Padion,  I 
think  it  is  in  her  Power  to  be  very  fenfible  what 
fhe  does.  Befides,  in  that  State  the  Orifice  of  the 
Womb  defcends  into  the  Vagina,  more  or  lefs : 
Nay,  fome  Matrices  are  fituated  lower  than  others ; 
and  therefore  may  the  more  eafily  receive  the 
Semen. 

As  to  what  Harvey  fays  concerning  Mares, 
&c.  viz.  that  they  may  conceive,  very  often,  by 
only  a  fimple  Approach  of  the  generative  Parts  of 
the  Male  to  theirs  ^  I  think  moll  Grooms  will  con- 
tradid  this  Notion.  For  they  obferve,  v^'hen  the 
Mare  does  not  retain  the  Semen  of  the  Horfe,  fhe 
is  not  impregnated,  or  covered,  as  it  is  termed. 

Conception  is  the  Formation  of  an  Embryo  in 
the  Uterus,  by  a  Woman,  receiving  the  Embraces 
of  a  Man,  and  his  Semen  into  her  Matrix,  which 
excites  a  convulfive  Conftri6lion  and  Attrition  of 
the  very  fenfible  and  tender  Parts  which  lie  within 
the  Contiguity  of  the  external  Opening  of  the  Va- 
gina, after  the  fame  Manner  as  we  obferved  in 
Man.  By  this  means,  the  Return  of  the  venal 
Blood  being  fupprelTed,  the  Clitoris  grows  turgid 
and  er  ct,  the  Nymph^e  fwell  on  each  Side,  as 
well  as  the  venal  Plexus,  which  almoll  furrounds 
the  whole  Vagina,  fo  as  to  raife  the  Pleafure  to  the 
higheft  Degree  :  In  Confequence  of  which,  there 
is  expelled,  by  the  mufcular  Force  of  the  Con- 
ftriftor,  but  not  always,  a  Quantity  of  lubricating 
mucous  Liquor,  of  various  Kinds  -,  the  principal 
Source  of  which  is  feated  at  the  Beginning  or  firft 
Opening  of  the  Urethra,  where  there  are  large 
mucous  Sinufes,  fituated  in  the  protuberant  Mar- 
•  "  Y  3  gin 
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gin  of  the  urinary  Du(5]:.  Befides,  there  are  two 
or  three  large  Sinufes,  which  open  themfelves  into 
the  Cavicy  of  the  Vagina  itfe'f ;  and  others  on  the 
Siaes  of  the  Urethra,  at  the  Bottom  of  the  Si- 
nufes, which  are  formed  by  the  membranous  Rugae 
or  Valves  fulcated  fuperiorly.  Laftly,  On  the 
Sides  of  the  Vagina,  between  the  Bottoms  of  the 
Nymphse  and  Hymen,  there  is  one  Aperture,  on 
each  Side,  from  a  very  long  Duft,  which,  defcend- 
ing  towards  the  Anus,  receives  its  Mucus  from  a 
Number  of  very  fmall  Foilicules. 

But  the  fame  Acflion  which,  by  increafmg  the 
Pleafure  and  Delight,  caufes  a  greater  Confiux  of 
Blood  to  the  whole  genital  Syftem  of  the  Female, 
occafions  a  much  more  important  Alteration  in 
the  internal  Parts :  For  the  male  Semen,  pene- 
trating the  tender  and  fenfible  Cavity  of  the  Ute- 
rus, which  is  itfelf  nov/  turgid  with  influent  Blood, 
(does  there  excite,  at  the  fame  Time,  a  Turgef- 
cence  and  Difteniion  of  the  lateral  Tubes,  which 
are  very  full  of  VefTels,  creeping  between  their  two 
Tunics  •,  and  thefe  Tubes,  thus  copioufly  filled 
with  florid  Blood,  are  fuppofed  to  become  erecl, 
and  afcend,  fo  as  to  apply  the  rough  or  fringed 
Opening  of  the  Tube  to  the  Ovary,  as  is  com- 
monly believed. 

The  Semen  depofited  in  the  Veficuls  Sem.inalcs 
is  in  the  Tefl:icles  yellowifli,  thin,  and  aqueous; 
and  it  retains  the  fame  Nature  in  the  Vcficles,  only 
it  becomes  fomewhat  thicker,  and  higher  coloured. 
It  has  a  fort  of  heavy  or  fl:rong  Smell,  of  a  pecu- 
liar kind,  in  each  Clafs  of  Animals.  Without  the 
Conveyance  of  this  Fluid  into  the  Uterus,  no  Clafs 
of  Animals,  in  each  of  which  are  two  Sexes,  can 
be  fecundated  fo  as  to  propagate  its  Species. 

Since  the  Invention  of  the  Microfcope,  we  have 
difcovered  in   Man,  as  well  as  in  all  other  male 
Animals,  the  fcminal  Liquor  is  full  of  living  Ani- 
malcule; 
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malculsE  refembling  Eels,  only  with  larger  Heads  i 
and  that  thefe  are  always  prefent  in  healthy  Semen, 
from  the  Time,  and  in  thofe  who  are  fterile,  from 
a  Gonorrhea,  it  is  faid  they  are  abfent.  (That 
they  are  Animalculas,  appears  evidently,  from  their 
various  Motions,  Reftings,  and  Geftures  of  Body  ; 
tho'  with  Age  they  ar(^  faid  to  dwindle,  and  lofe 
their  Tails). 

It  has  been  much  doubted  what  can  be  the  Ufe 
of  thefe  Animalcul£e,  the  like  of  which  are  not  to 
be  found  in  anv  other  Liquors  of  our  Bodies. 

Some  think,  that  they  excite  Irritations  which 
incline  to  the  venereal  Appetite ;  and  others  have 
had  various  Thoughts  :  Hov/ever,  the  moft  com- 
monly received  Opinion  is,  that  a  feminal  Ani- 
malcula  is  the  firil  Rudiment  of  our  Species,  al- 
moft  in  the  fame  Manner  as  a  Caterpillar  or  Grub 
is,  which  ov/es  its  Origin  to  a  Fly. 

This  feems  to  be  approved  of,  from  the  near 
Refemblance  of  the  Foetus  to  its  parent  Stamen, 
from  v/hence  it  was  derived  ;  which  Stamen  does 
not  appear,  unlefs  the  Female  is  fecundated  by  the 
Male.  Moreover,  this  Opinion  is  confirmed  ;  in- 
afmuch  as  Animals,  generated  from  the  two  Sexes, 
generally  have  a  greater  Refemblance  to  the  Father 
than  the  Mother  •,  infomuch,  that  Difeafes  and  De- 
fefts  of  the  Body  and  Mind  run,  for  a  long  Time, 
through  a  Family,  from  the  Grandfathers  to  the 
Children. 

Add  to  this,  that  Infecls  commonly  undergo  a 
Revolution  of  their  Parts,  fomewhat  like  this  of 
the  Vermicles  into  a  Foetus.  Thefe  Vermicles  are 
univerfally  found  in  the  Semen  or  Teftes  of  Ani- 
mals ;  and,  confequently,  they  feem  to  be  of  fome 
very  important  Ufe. 

Many  Arguments  have  likewife  been  advanced 

in  Oppofirion  to  this  Hypothefis,  that  the  Gene- 

Y  4  ration 
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ration  of  the  Parts  of  the  human  Body  is  not  made 
fuddenly,  or  all  together ;  but  flowly,  or  by  Ap- 
pofition :  To  which  add,  that  Animals  produced 
from  a  Mixture  of  different  Kinds,  as  the  Mule, 
&c.  do  not  fliew  a  perfed  Delineation  of  the  Male 
in  feveral  Parts  of  the  Body  -,  but  are  fo  far  from 
feeming  to  proceed  from  one  Parent  only,  that 
they  evidently  demonflrate  Marks  of  the  Female 
as  well  as  the  Male ;  which  would  not  be,  if  the 
Parts  of  the  Body  were  firft  perfectly  delineated 
in  either  Sex. 

Another  great  Objeftion  is,  the  great  and  ufe- 
lefs  Abundance  of  thele  Animalcule,  in  which 
only  one,  among  fo  many  Thoufands,  can  come  to 
Perfedlion.  To  which  add,  the  Smalnefs  of  the 
Animalcule,  if  compared  to  the  Foetus,  and  its 
Membranes,  &c. 

Every  Thing  being  well  conlidered,  the  Matter 
feems  altogether  oblcure  •,  or  rather  more  Truth 
appears  in  Favour  of  that  Opinion  which  defends 
a  fucceiTive  Formation  of  the  Organs  :  A  ftrong 
Argument  for  which  is,  the  organical  Changes 
made  in  the  Parts  of  the  greateft  Confequence, 
which  are  very  diff:  rently  difpofed  in  the  incipient 
Foetus,  from  what  they  are  in  one  which  is  mature; 
more  efpecially  in  the  Heart,  which,  out  of  a 
fmgle  Canal,  is  apparently  folded  together  into 
two  Auricles,  and  two  Ventricles  -,  to  which  are 
afterwards  added  new  Lungs,  a  new  pulmonary 
Artery  and  Vein,  with  the  iirft  Rudiments  of  the 
Aorta  and  Vena  Cava,  laid  fo  as  to  correfpond 
with  one  another. 

But  Experiments  on  the  Polype  which  are  found 
in  frefli  Waters,  Crabs,  Earth  Worms,  and  the 
falling  off  ot  the  Horns  of  Harts,  again  repair- 
able;  with  Inftances  of  maimed  Parts  reltored,  in 
other  Animals ;  all  thefe  demonftrate,  that  various 

animal 
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animal  Organs,  even  thofe  fufficiently  complex, 
and  of  confiderable  Ufe,  may  be  repaired,  with- 
out the  Afliftance  of  any  previous  Rudiments, 
or  directing  Out-lines.  In  Confequence  of  this 
weighty  Argument  is  derived,  from  the  organical 
Formation  of  Parts,  out  a  mere  Fluid,  as  we  obr 
ferved  before,  to  be  difcernable  in  many  Animals, 
where  a  gelatinous  Humour  is  by  Degrees  hard- 
ened, or  infpiffated  into  Bones,  Mufcles,  &c. 
We  have  fomewhat  analogous  to  this  in  Plants ; 
in  which  the  Wood,  and  all  the  Parts,  are  gradu- 
ally formed,  or  built  up,  in  an  evident  Manner, 
from  a  Fluid  condenfed  within  a  cellular  Fabric  ; 
whilft  the  fame  Power  not  only  continues,  but  is 
likewife  largely  fpread  throughout  every  Branch  of 
the  whole  Tree  -,  infomuch,  that  every  Twig  can 
produce  a  Root,  Branch,  Leaf,  Flower,  and 
Fruit. 

But  it  may  be  afl<:ed.  Of  v/hat  Ufe  are  the  fe- 
minal  Animalculas  ?  Whether  they  are  the  Rudi- 
ments of  FcEtufes  undetermined,  and  requiring 
many  Changes,  by  the  Increafe  of  fome  Parts,  and 
Evolution  or  ilirinking  of  others,  to  bring  it,  at 
length,  to  the  human  Shape,  by  a  fucceffive  Fa- 
bricature  ?  Or  whether  there  is  any  Truth  at  all  in 
this  Hypothefis  .^  Thefe  Vermicies,  which  vv^e  fee, 
being  naturally  bred  in  the  Semen,  as  the  like  little 
Eel-like  Animalcul^e  are  bred  in  Vinegar,  or  other 
Infufions  of  Herbs. 

But  it  will  be  demanded,  if  it  be  fo,  Why  the 
fame  AnimalculfE  are  not  to  be  found  in  other 
Fluids  of  the  human  Body  ? 

The  moil  antient  Opinion  of  Generation  (which 
ftill  prevails)  is  defcribed  in  thefe  Lines : 

The  Male's  and  Female's  Seed  agree  to  make 
'The  tender  Tcung ;  of  both  the  Toimg  -partake : 

But 
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But  yet  that  Sex  the  Toung  refembies  mofi, 

That  hath  more  powerful  Seed,  more  vigorous  Lnjl. 

Jf  Mother'' s,  Her^s  ;  if  Father'' s,  then  the  MaWs : 

Creech's  Lucr.ETius,  Book  i v.  ad  Fin. 

Add  to  this,  that  when  the  male  Semen  is  in- 
jefted  into  the  Fundus  of  the  Uterus,  which  can- 
not be  admitted  but  at  the  Time  when  the  Wo- 
man evacuates  her  Fluid,  or  Semen,  as  fome  will 
have  it,  without  that  critical  Moment,  no  Con- 
ception can  enfue. 

The   feminal  Fluid  is  retained  in  the  Veficles 
as  long  as  a  Lad  neither  exercifes  Venery,  nor 
fports  in   imaginary  Dreams  :   But  it  is  always  a 
Stimulus   to  the  animal   Appetite  of  Venery,  as 
long  as  it  is  there  prefent  in  any  Quantity,  which 
becomes  confiderably  flrong,  the  volatile  and  odo- 
rous Particles  of  it  abforbed  in  the  Blood,  where 
it  produces  wonderful  Changes,  as  foon  as  it  be- 
gins to  be   formed ;    fuch    as   the   Protrufion  of 
the  Blood,  the  Covering  of  the  Pubes,  a  Change 
of  the  Voice  and   Paflions,  Horn  in  Cattle,  &c. 
for  thefe  Changes  in  the  Animal  are  not  only  the 
Confequences  of  Age,  but  of  the  feminal  Fluid, 
which  we  plainly  fee  is  different  in  Eunuchs,  who 
are  deprived  of  this  J-.iquor ;  and  likewife  in  le- 
male  Animals,  when  their  Teftes  are  abfent.    The 
Growth  and  Strength  of  the  caflrated  Animal  are 
conflantly  diminifhed  ;  and,   in  like  m;uiner,  the 
Fiercenefs  of  their  Tempers,  and  tJie  llrong  Smell 
of  their  whole  Bodies,  are  remarkably  weakened. 

In  the  female  Teiles,  or  Ovarium,  of  ripe 
Years,  they  are  extremely  turgid,  with  a  lym- 
phatic Fluid,  which  will  harden  like  the  White  of 
an  Egg,  and  with  which  little  Bladders  are  dif- 

an 


Led:. XVI I.    of  Conception.  331 

tended  :  Alfo,  before  Conception,  there  is  gene- 
rally formed,  by  Degrees,  a  kind  of  yellow  Coa- 
gulum,  within  fome  Veficle  of  the  Ovary  ;  which 
Subftance  increafing  very  much,  by  Degrees,  the 
Tunic  of  the  Veiicle  difappears,  and  changes  into 
a  hemifpherical  yellow  Subftance  (commonly  called 
Corpus  Lureum)  fomewhat  like  a  Bunch  of  Cur- 
rants ;  which  Subftance  is  internally  concave,  and 
includes  in  its  Cavity,  as  far  as  we  can  perceive, 
the  very  minute  concave  Membranes,  or  Eggs, 
which  are  to  be  the  Seats  of  future  Fcetufes*. 

The  Extremity  of  the  Tube,  therefore,  fur- 
rounding  and  compreffing  the  Ovarium  in  the  fer- 
vent Congrefs,  preffes  out  and  abforbs  a  mature 
Ovum,  from  a  FiiTure  in  the  external  Membrane  ; 
whence  it  is  continued  down,  by  the  periftaltic 
Motion  of  the  Tube,  to  the  Uterus  itfelf ;  which 
periftaltic  Motion  begins  from  the  Apex  of  Con- 
tad;  with  the  Ovum,  and  urges  the  fame  down- 
wards fuccefiively  to  the  Aperture  into  the  Fundus 
Uteri.  This  yellowifti  Subftance  is  named  Cor- 
pora Lutea,  which  is  never  abfent  in  prolific  Fe- 
males, but  always  forms  a  Protuberance ;  from 
the  repeated  and  conftant  Obfervation  of  the 
Number  of  Scars  or  Fiftlires  in  th^  Ovarium  being 
always  conformable  to  the  Num.ber  of  Fostufes 
excluded  by  the  Female f. 

The  Corpora  Lutea,  one  would  be  apt  to  think, 
are  the  Females  Semina:  For  hovv^  ridiculous  is  it 
to  imagine  that  it  is  to  coagulate  the  Orifice  of 


*  This  Is  the  commonly  received  Opinion  :  But  they  appear  to  me 
to  be  Veficula;  Seminales,  the  fame  as  in  Men,  only  not  fo  Targe. 

f  It  is  amazing  to  me,  that  io  m.any  ingenious  and  learned  Men 
will  have  it,  that  Women  haA'e  Eggs,  as  Hens,  Birds,  Fillies,  <?cc. 
to  whom  it  is  very  necelTary ;  as  having  no  proper  Matrices  to  noa- 
riih  their  Foetufes  5  and  for  the  greater  Fertility  of  their  Species ;  as 
we  fee  in  Fifties,  &c.  who  fpawn  the  Multitude  of  Eggs  they  expel. 

the 
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the  Uterus !  Yet  it  never  was  obferved,  that  the 
Ovum  is  included  in  the  yellov/  CaHx,  in  pafTing 
the  Tube  ;  nor  how  fmall  an  Ovum  is  (as  it  is 
commonly  called)  in  the  Tube  :  For  it  is  not  fmall 
enough  to  enter  the  Uterus,  as  this  PafTage  is  fo 
narrov/.  And  why  may  not  the  mucous  Fluids 
coagulate  the  Semen  Virile,  and  nourifli  it  durino^ 
the  Embryo  State  ? 

It  may  be  a(l<ed.  Whether  the  Seat  of  Con- 
ception be  in  fome  certain  Part  of  the  Uterus,  to 
Vi^hich  Experiments  lliew  that  the  male  Semen  is 
conveyed  ;  or  whether  the  Energy  of  the  male  Se- 
men impregnates  the  Ovum,  while  it  is  yet  lodged 
in  the  Ovary  ;  as  would  feem  to  follow,  from  Ex- 
amples of  Eoetufes  found  in  and  about  the  Ova- 
rium, and  in  the  Tube? 

After  Impregnation  of  the  Uterus,  its  Cervix 
contra6ls  •,  and  for  fome  Days  after  Conception 
has  lain  in  the  Matrix,  the  prolific  Subftance  be- 
gins to  fend  out,  on  all  Sides,  fleecy  foft  Branches 
from  its  including  Membrane,  which  is,  as  yet, 
fimple :  Thefe  Fleeces  inofculate  and  cohere  with 
others  of  the  fame  belonging  to  the  floculent,  ex- 
halino;,  and  abforbino-  Veffels  of  the  Uterus  in- 
ternally  ;  this  Adhefion  of  the  Placenta  or  prolific 
Matter,  is  made  in  all  Parts  of  the  Matrix,  but 
more  efpecially  in  its  thicker,  which  is  the  Fundus. 
By  this  Communication,  a  thin  ferous  Humour 
pafies  from  the  villous  Arteries  of  the  Uterus,  and 
abforbs  into  the  inclofed  Membrane,  which  is 
thereby  fuftained,  together  v/ith  the  included  Em- 
bryo i  but  before  this  Adhefion,  it  is  either  fuf- 
tained by  the  Matter  it  already  contains,  or  elfc 
by  fuch  Juices  as  it  abforbs  from  the  furrounding 
Humours. 

At  this  Time,  in  the  Ovum,  or  Sacculus,  there 
is  a  Qiiantity  of  a  limpid  aqueous  Eiquor,  which, 
like  the  White  of  an  Egg,  hardens  by  the  Heat  of 

Fire, 
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Fire,  or  a  Mixture  with  Alcohol  -,  and  now  the 
invifible  Embryo  firft  appears,  with  a  very  great 
Head,  a  fmall  flender  Body,  and,  as  yet,  without 
Extremities,  fixed  by  very  broad  flat  Navel  Veflels 
to  the  obtufe  End  of  its  included  Membrane : 
From  hence  the  Embryo  continually  increafes,  as 
well  as  its  Appendages,  but  in  a  variable  unequal 
Proportion  :  For  while  the  arterial  Serum  is  con- 
veyed by  more  PafTages  open  into  the  fmailer  Vef- 
fds  of  the  included  Membrane,  the  Embryo  itfelf 
grows  the  fafler  •,  becaufe  now  the  greater  Part  of 
what  it  fuftains  feems  to  pafs  through  the  ample 
and  open  umbilical  Vein.  At  the  fame  Time  the 
Placenta  grows  alfo,  but  lefs  in  Proportion  ;  and 
the  aqueous  Liquors,  which  it  includes,  gradually 
diminifh  from  their  firfc  Proportion,  in  refpeft  to 
the  Bulk  of  the  Foetus.  The  fleecy  Produftions 
of  the  Vefi^els  trom  the  included  Mem.brane  are 
gradually  fpread  over  v/ith  a  continued  Membrane, 
which  makes  the  Chorion,  between  which  and  the 
Am.nios  they  are  intercepted  :  Of  thefe,  the  greater 
Part  difappears  below,  or  elfe  terminates  in  the 
Chorion  ;  and  only  thofe  which  fprcut  out  from 
the  obtufe  End  of  the  Saccuius.take  Root,  and 
increafe  fo  as  to  form  a  round  Circumference  na- 
med Placenta  Uterina. 

,  Such  is  the  Appearance  of  the  Rife  of  Con- 
ception commonly  in  the  fecond  Month  •,  whence, 
afterwards,  it  changes  only  by  increaflng  in  Bulk;. 
That  Part  of  the  Saccules  next  to  the  Fundus  of 
the  Matrix  is  commonly  fuperiorly,  making  about 
a  third  Part  of  its  whole  Surface,  in  Form  of  a 
flat  round  Difli  •,  fuccuient,  and>  full  of  Protube- 
rances, but  throughout  perfedlly  vaicular,  uniting, 
and  interv/oven  with  other  Tubercles  of  the  fame 
kind,  and  with  a  thin  cellular  Fabric  of  the  Ute- 
rus, accurately  collefts  and  conne6ls  the  fmall  Vef- 
fels  of  the  Uterus,  as  exhaling  Arteries,  fo  as  to 
5  cor- 
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correfpond  infeparably  with  the  inhaling  or  abforb- 
ing  Veins  o[  the  Placenta  ;  and  the  wide-opening 
Veins  of  this  Jaft  tu  the  Veins  of  the  Uterus. 
This  Communication  of  the  VefTels  appears  evi- 
dent from  the  Lofs  of  Blood  which  flows  from  the 
Separation  of  the  Placenta  in  a  Mifcarriage ;  and 
from  the  Blood  of  the  Pectus  being  exhaufled 
from  an  Haemorrhage  in  the  Mother ;  which 
enfue  from  the  umbilical  VefTels,  fo  as  to  kill 
the  Mother  when  the  Placenta  has  been  left  ad- 
hering to  the  Uterus  ;  and,  laftly,  by  Injeftion 
of  Quickfilver  into  the  uterine  Arteries  which 
pafs  into  the  VelTels  of  the  Placenta.  Add  to 
this,  the  CefTation  of  the  Menfes,  which  Blood 
is  abforbed  by  the  Foetus. 

The  remaining  unconnected  Portion  of  the  Sac- 
culus  Membrane,  and  likewife  the  Surface  of  the 
Placenta,  are  covered  by  an  external  villous  and 
fleecy  Membrane,  full  of  Pores  and  capillary  Vef- 
fels  of  a  reticular  Texture,  which  eafily  lacerate, 
fo  as  to  refemble  a  fine  Placenta,  and  is  named 
Chorion  :  But  even  this  is,  in  fome  meafure,  con- 
nected to  the  Surface  of  the  Uterus  by  very  fmall 
fleecy  Veifels,  but  lefs,  and  fofter,  than  the  VefTels 
of  tihe  Placenta  •,  but  then  thefe  have  internally  a 
true  folid  Membrane  fpread  under  them  as  a  Foun  - 
dation,  which  may  be  either  called  the  internal 
Lamella  of  the  Chorion,  or  a  fecond  diftin<5l  Mem- 
brane of  the  Foetus. 

False  Conceptions  and   Moles. 

Some  of  the  Antients  thought,  that  if  the  Parts 
of  the  Embryo  and  Secundir.eb  were  not  diftincflly 
form.ed  from  the  Mixture  of  the  male  and  female 
Semen,  they  rife  to  a  Mafs,  which,  evacuated  be- 
fore the  fourth  Month,  was  named  by  them  Falfe 
Conception ;  or  if  continued  longer  in  the  Ma- 
1  trix, 
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trix,  fo  as  to  increafe,  they  termed  it  Mola ;  and 
others  imagined  that  it  was  produced  from  the 
inenftriial  Blood  retained  in  the  Uterus. 

To  illuftrate  this  Opinion,  they  quoted  Ex- 
amples of  virtuous  Widows,  who  (they  fay)  were 
delivered  of  ?vIoles  a  long  Time  after  the  Death 
of  their  Hufbands. 

But  we  are  not  fo  credulous  now-a-days  -,  there- 
fore we  affirm,  that  all  Moles  are  real  Conceptions^ 
and  cannot  happen  unlefs  there  has  been  fome  ve- 
nereal Intercourfe  between  the  two  Sexes. 

The  Moderns  have  advanced  two  Hypothefes  to 
explain  falfe  Conceptions  and  Moles.  The  firfl  is, 
that  a  Mole  is  a  true  Conception  in  its  Origin,  and 
has  afterwards  perifhed  :  Some,  fooner  or  later, 
that  the  including  Membrane  and  Placenta  were 
left  adhering  to  the  Uterus,  as  in  the  State  of  a 
Fostus  which  receives  its  Nourifhment  when  alive. 
Whence  fometimes  it  grows  as  large  as  a  Foetus^ 
but  in  a  deformed  Mafs.  The  other  is,  that  the 
Mole  is  a  Veficula,  or  Ovum,  which  was  fecun- 
dated by  a  feminal  Animalcula,  but  has  adhered 
to  the  Uterus,  and  increafed  without  an  Embryo. 

To  corroborate  thi#  Opinion,  they  cite  Ex- 
amples of  Moles  wherein  no  Rudiments  of  Em- 
bryos could  be  difcerned  ;  whence  they  concluded, 
that  an  Animalcula  had  never  entered  it.  But  it 
is  my  humble  Opinion,  that  if  the  Woman  has 
never  conceived,  fhe  never  had  a  Mole,  as  it  is 
commonly  termed. 

As  to  thofe  Moles  wherein  no  Veftigia  of  an  Em- 
bryo are  not  difcernable ;  it  is  only  owing  to  the 
early  perilhing  of  the  Embryo  ;  otherwife  it  would 
appear  vifible  in  Proportion  to  the  I'ime  it  has  lived 
in  the  Uterus. 

To  have  an  Idea  of  a  decayed  Embryo  in  a 
Mole,  we  may  compare  it  to  the  withered  Kernel 
of  an   Almond  i  in  which   the   Shell  is  like  the 

M::m- 
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Membrane  and  the  Placenta  which  inclofes  the 
Embryo  or  Foetus. 

The  Caufes  of  faJfe  Conceptions  and  Moles,  or, 
more  properly  fpeaking,  Miicarriage  of  Concep- 
tion, are  i  i.  The  Embryo  or  Foetus  may  be  de- 
ftroyed  by  a  Dropfy,  Inflammation,  &c.  whence 
its  Body  becomes  fo  dry  and  corrugated,  that  it 
will  be  almoil  imperceptible  •,  efpecially  if  that 
happens  very  early.  Or  the  Embryo  may  die  from 
a  Mifconformation  of  the  Organifation  of  its  Oe- 
conomy  or  Appendages,  or  elfe  want  of  receiving 
Nutrition,  &c.  In  fine,  a  Defect  in  the  Foetus, 
or  its  annexed  Parts,  may  caufe  the  Deilrudlion  -, 
which,  as  it  happens  fooner  or  later,  v.'ill  make  the 
Embryo  or  Foetus  more  or  lefs  confpicuous,  fo  as 
fometimes  to  diftinguifh  what  Sex  it  is  -,  whilft  at 
other  Times  we  cannot  fee  even  a  Veftigia. 

As  for  the  other  Hypothefis,  that  no  feminal 
Animalcula  has  entered  the  Veficula  or  Ovum,  or 
becaufe  they  periflied  in  the  Uterus  before  the 
Ovum  defcends  from  the  Ovarium,  or  be  not  dex- 
trous enough  to  enter  into  the  Ovum  ! 

I,  for  my  Part,  think  this  Flypothefis  perifhes 
itfelf,  as.  well  as  the  Embr^,  when  Generation  mif- 
carriages. 

A  Mole,  or  Mifconception,  is  of  different  Sizes 
-and  Subftances,  according  to  the  Time  it  has  re- 
mained in  the  Uterus.  Some  are  pulpous,  foft, 
and  fpongy ;  others  membranous,  &c.  They 
have  a  Cavity,  more  or  lefs  large,  in  their  Middle  j 
this  is  fometimes  full  of  Serofity,  or  Hydatides,  as 
large  as  a  Pigeon's  Egg,  &c. 
I; !. It  adheres  to  the  Uterus  like  the  Placenta,  but 
has  no  Funis  continued  to  it ;  its  Formation  is  ge- 
nerally attended  with  the  lame  Symptoms  as  a  true. 
Pregnancy,  but  the  Continuance  in  the  Matrix  is 
very  uncertain  j  for  fometimes  it  comes  away  like 

Abortion, 
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Abortion,  in  about  two,  three,  or  four  Months, 
with  the  fame  Evacuation  of  Blood,  and  com- 
monly more  violent  5  or  it  remains  fometimes  for 
feveral  Years,  and  becomes  fcirrhous,  which  com- 
municates to  the  Uterus. 

It  is  impoffible  to  diilinguifh  a  falfe  Conception 
from  a  true  one  for  the  firft  four  or  five  Months  : 
However,  we  may  fufpeft  a  Mole  in  the  Uterus, 
when,  upon  any  Motion,  the  Woman  feels  a  Load 
or  Weight  like  a  Ball  of  Lead  ;  when  her  Belly  is 
round,  and  fhe  has  not  felt  any  Agitation  in  her 
"Womb  during  the  Time  (he  thought  herfelf  with 
Child. 

Women  are  mofb  fubjeft  to  Moles  when  their 
Menfes  begin  to  leave  them,  and  fometimes  foon 
after  they  are  married.  Commonly  this  Mifcoa- 
ception  comes  away,  before  the  End  of  nine 
Months,  like  an  Abortion  -,  fometimes  without 
Pains,  but  generally  with  a  Flux  of  Blood. 

The  great  Difficulty  of  Delivery  is,  when  the 
Mole  is  very  large,  fuch  as  fome  Authors  have 
met  with,  as  large  as  a  full-grown  Foetus,  nay 
bigger,  as  they  relate ;  and  there  is  no  Mo- 
tion or  Contraftion  excited  in  the  Uterus,  as  when 
there  is  a  real  Foetus :  For  a  Mole  affords  no  Op- 
portunity of  being  extra6ted.  Whence  feveral 
Women  have  died  of  it,  when  the  Moles  were  large, 
and  adhered  clofely  to  the  internal  Surface  of  the 
Uterus. 

After  the  Exclufion  of  a  Mole  or  Abortion, 
Examination  fhould  be  made  to  know  whether  it 
is  a  Mole,  or  Abortion.  In  the  former,  the  Mem- 
branes are  almoft  obliterated,  and  the  Placenta 
makes  more  than  one  Half  of  the  Volume  ;  whilfl, 
in.  abortive  Labours,  it  takes  up  no  more  than  one 
Third  of  the  Mafs.  The  Cavity  in  the  Center  is 
confiderably  diminifhed,  and  much  lefs  in  Pro- 
portion to  the  Size  of  the  Placenta :  Moreover, 

Vol.  JL  Z  when 
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when  Abortions  happen  about  the  third  or  fourth 
Month,  we  always  find  the  Embryo  in  a  good 
State  •,  but  in  the  Cafe  of  a  Mole,  on  the  contrary, 
it  is  intirely  corrugated. 

In  the  Cafe  of  Abortion,  the  feparating  of  the 
Placenta  from  the  Uterus  may  bs  occafioned, 
ij:'  By  the  Excravafation  of  Blood,  Milk,  &"c.  be- 
tween the  Placenta  and  the  Uterus.  This  inter- 
mediate Liquor  v/ill  caufe  the  Separation.  2.  If 
the  Placenta  be  contracted,  and  corrugated,  it  will 
feparate  from  the  Uterus.  3.  The  Placenta  may 
be  difengaged  by  violent  Shocks,  &c.  The  for- 
mer are  of  the  greatefl  Confequence. 

They  are  deduced,  i.  From  the  Virus  of  the 
Blood.  2.  From  the  Embryo.  3.  From  the 
Uterus ;  or,  4.  The  Mother. 

The  Blood  m.ay  caufe  Abortion  by  a  too  great 
or  fmall  Quantity  -,  which  two  Caufes  are  dirtctly 
oppofite  to  each  other.  Tho'  the  Foetus  requires 
a  moderate  Quantity  of  Blood,  yet  too  much  may 
create  an  inflammatory  Infarftion,  or  flop  the  Cir- 
culation, and  fo  defcroy  the  Foetus  -,  or  the  Ple- 
thora, which  may  lacerate  the  Vellels ;  violent 
HcSmorrhages,  and  an  Inundation  of  the  uterine 
VefTels  j  v/hereby  the  Placenta  is  feparated  ;  and, 
confequently,  the  Foetus  dies  for  Want  of  Nutri- 
tion. The  longer  it  remains  in  the  Uterus,  the 
longer  the  Hjtmorrhage  continues  -,  becaufe  the 
jacerr.ted  VeiTels  are  kept  dilated,  which,  in  this 
Cdfe,  perform  the  Thing  as  a  Ligature  round  the 
Arm  in  Venefeftion.  Therefore  tr.e  F(xtus  fhould 
be  extracted  as  foon  as  poflible  ,  otherwife  the 
Mother  and  Child  Vvill  peri(h. 

2.  An  Abortion  may  happen  from  a  Defe6l  in 
the  Fcetus,  if  the  Circulation  of  the  Blood  be  in- 
terrupted by  any  Obftacle,  or  if  the  Foetus  is  too 
large  and  heavy,  ordropfical ;  for  the  Weight  and 
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Motion  break  the  Adhefion  of  the  Placenta  from 
the  Uterus. 

3.  The  Uterus  will  give  Room  for  Abortion,  if 
it  be  too  fmall,  and  cannot  yield,  or  be  fufficiently 
dilated  by  the  increafing  Foetus  and  Placenta;  or 
if  it  be  not  fulnciently  pulpous,  fo  as  to  receive 
the  Placenta  to  adhere  fixed,  and  not  to  yield  to 
the  leaft  Effort  of  the  great  Qiiantity  of  Serum 
which  bathes  it.  In  the  above  Cafes  an  Abortion 
is  unavoidable. 

4.  By  the  Mother's  Means ;  which  may  happen 
from  violent  Fevers,  Vomitings,  Tenefmus,  Con- 
vulfions,  &c.  all  which,  by  the  Shocks  they  ex- 
cite in  the  Body,  frequently  Caufe  an  Abortion. 

In  regard  to  external  Caufes  of  Abortion,  they 
are,  ftrong  Purgatives  and  Emmenagogues,  which 
over-rarefy  the  Blood,  and  produce  Hsemorrhages, 
fudden  PafTions,  or  Frights,  Sorrow,  &c.  or  vio- 
lent Motions  i  as  leaping,  dancing,  riding  in  jolt- 
ing Carriages,  raifmg  too  great  Weights,  Falls  or 
Strokes  on  the  Region  of  the  Matrix,  habitual 
Fluxes,  immoderate  Evacuations,  &c.  all  thefe 
contribute  to  produce  an  Abortion  in  feveral  Wo- 
men -,  particularly,  when  the  Union  of  the  Pla- 
centa with  the  Uterus  is  not  very  firm. 

We  may  obferve,  that  there  are  feveral  other 
Methods  and  Means  of  procuring  Abortion.  For 
how  many  abdominal  Remedies  do  thofe  miferable 
Women,  who  covet  Abortion,  make  Ufe  of,  as 
Minifters  to  put  their  wicked  Defigns  in  Exe- 
cution ! 

Though  Mifcarriages,  in  general,  are  danger- 
ous -,  yet  the  Danger  is  not  equally  great  in  all  its 
Cafes :  It  varies,  principally,  according  to  the 
TimiC  in  which  it  happens  ;  the  Degree  of  the 
Sym.ptom.s,  &c.  for  Abortion  in  the  fecond  Or 
third  Month,  is  lefs  dangerous  than  when  it  hap- 
pens  in  the   fifth  or   fixth  :   Becaufe,  in  the   laft 

Z  2  Cafe, 
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Cafe,  the  FcEtus  is  larger,  and  the  Adhefion  of 
the  Placenta  firmer ;  both  which  muft  be  over- 
come before  the  Exclufion  of  the  Foetus  :  So  that 
Abortion  is  reckoned  more  dangerous  than  a  na- 
tural Birth  •,  efpccially  when  it  is  violent,  or  fud- 
denly  procured.  For,  in  that  Cafe,  the  Placenta 
is  {o  diftrafted  from  the  Uterus,  that  fome  of  it 
frequently  remains  attached  to  that  Organ  ;  or, 
what  is  worfe,  it  brings  along  with  it  fome  of  the 
very  Subflance  of  the  Uterus,  or  burfts  fome  of 
the  collateral  Veflels  ;  whence  arife  mortal  He- 
morrhages, Ulcers,  &c. 

Several  I nftances  of  this  Kind  we  read  of  in  Aik 
thors  of  Veracity  ;  and  now  and  then  they  are  met 
with  in  Pradiice. 

The  interior  Membrane  of  the  Foetus,  called 
Amnios,  is  of  an  aqueous  pellucid  Texture,  very 
rarely  fpread  with  any  confpicuous  Veflels  (which 
-has  not  yet  appeared  very  diilincSt  in  human  Sub- 
je(5ts),  extremely  fmooth,  in  all  Parts  alike,  and 
extended  under  the  Placenta  with  the  former,  the 
Surface  of  which  is  every  Way  in  Conta6t  with  the 
Waters  with  which  the  external  Lamina  of  the 
Chorion  and  the  cellular  Subftance  is  connected. 

The  Urachus,  it  is  faid,  has  been  found  in  fome 
human  Foetufes  perforated*. 

MoNRofin  the  Medical  Eflays,  Vol.  II.)  thought 
he  faw  the  AUantois  Membrane  in  our  Species ; 
but  I  think  it  is  nothing  but  the  cellulous  Mem- 
brane between  die  Chorion  and  Amnios  which  con- 
nefts  them.. 

There  is  a  Membrane  placed  between  the  Cho- 
.rion  and  Amnios  which  covers  the  fmooth  Surface 

;'*  ViJ.  IMeinoires  de  la  Koyal  Acad,  des  Sciences  1701. 
■"  LiTTRF.  has  given  us  Inftances  of  this  in  two  Children.  He  alio 
iays,  that  he  Ibiind  the  AUantoid  or  urinary  Membrane  in  the  lame 
Subjefts,  which  made  him  I'ulpeft  that  this  Membrane  h  likewile  in 
oiar  Species,  as  well  as  in  Quadrupedes.  He  gives  us  alio  Obi'crva- 
tions  of  two- Men  whole  Cervices  of  their  Blaild<,'rs,  being,  obluufled, 
difchars^etl  the  Urine  bv  the  Navel. 

of 
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of  the  Placenta,  and  furniihes-Vaginse  to  the  iim- 
•biiicai  Vefiels  *. 

Obse  r  V  at  I  ons. 

Lit TRE  has  prefented  to  the  Academy  of  Sci- 
ences -f  a  fecundated  Egg  (as  he  called  it),  which 
was  inclofed  m  the  Ovary.  It  was  obfervable,  that 
the  fmall  Embryo  was  a  Line  and  a  Halt  thick, 
and  about  three  Lines  long,  and  floated  in  a  clear 
mucilaginous  Liquor. 

Fie  lays,  that  he  has  obferved,  without  a  Mi- 
crofcope,  the  umbilical  VefTels  which  inclofe  the 
Embryo. 

Several  Authors  relate  Hiflories  of  Foetufe.s 
faUing  into  the  Abdomen,  v/ithout  any  Laceration 
of  the  Uterus,  oi  the  Tubes. 

CouRTiAL  fayslfl,  that  he  faw  a  Foetus,  in  the 
Abdomien,  with  its  umbilical  Vefiels  round  the 
Neck;'  and  whofe  Placenta,  which  was  fituated 
■under  the  Stomach,  communicated  with  theGaftro- 
epiploic  Vefiels. 

Lit  TRE  faysf],  that  he  found  a  Fostus  in  the 
Fallopian  Tubes, 

DiON'is  mentions  two  lLfi:ances  of  this  Sort: 
The  firft:  of  a  Woman  of  Tholoufe,  in  v/hofe 
Abdomen  Vv^as  found  a  Foetus  included  in  a  fiiape- 
lefs  Mafs,  in  which  it  v/as  thougiit  to  have  been 
twenty-five  Years.  This  Foetus  weighed  eight 
Pounds. 


*  See  RoHAULT's  Memoirs  of  the  Royal  Acaderay  of  Sciences 
•1714,  1716,  1718.  Alfo  HoEOKENUs  De  Anat.  Secund.  Human. 
.Diemerbroeok's  Anat.  Lib.  i..  and  Needham.  Obfervat.  Anat. 

■f-  Vid.  Memoires  de  la  Royal  Acad,  des  Sciences  1701: 

J  See  his  Obferv.  Anat.  Alfo  Tho.  Bartholin.  Hift.  Anatom. 
Cent.  VI,     Mifcel.  Medico-Phyfic.  Obferv.  ex. 

II  Vid.  Memoires  de  TAcad.  Royal  des  Sciences  1702.  alfo  RiO- 
lu.AN*  Anthropograph.  Lib.  11.  and  A61,  Ervid,  Leipf.  1701., 
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The  other,  which  he  was  an  Eye-witnefs  of, 
Vv-ar.  a  Foetus  about  five  or  fix  Months  old,  found 
in  the  Abdomen  •,  and  had,  during  that  Time, 
remained  in  a  Bag,  which  was  conncc'tcd  to  the 
Utrrus,  and  appeared  to  be  a  Port'.on  of; 
having  a  particular  Tube,  Ovary,  Ligamentum 
Latum,  and  Kotund-.m  ;  but,  being  carefully 
examined,  it  was  iound  that  its  Cavity  had  no 
Commu.  ication  with  the  Uterus,  but  was  oiny 
united  to  it  by  fome  Vcffels  covered  with  Mem- 
branes. Thi.s  B  g  buiRing,  lefi  the  Fcetus  todn.p 
down  into  t'.e  Abdomen,  and  the  Woman  died. 
See  Dion  I  s's  Anatomy. 

We  m'  et  with  another  Cafe  of  a  Worran  about 
thirty  Years  of  Ag^,  who  evacuated  by  Stool  fe- 
vcral  Bones  of  a  Fjetus  about  fix  Years  old. 

LiTTRE,  who  had  the  Care  of  the  Patient,  find- 
ing thac  tbe  Uterus  was  in  its  naturcil  State,  and 
beir.g  inf  .rmed  tliat  ncthino;  v;as  brought  from  it 
duriig  Gefbacion  ;  thrull  his  Finger  into  the  Rec- 
tum, the  Sidi  of  which  he  found  perforated  about 
an  Inch  and  a  Ha'f  in  Extent,  and  through  which 
he  felt  the  Bones  of  the  Head  of  the  Foetus,  which 
he  laid  hold  of  with  his  cutting  Forceps  :  By  this 
means  he  extrafled  them,  and  the  Woman  was 
perfeftly  recovered. 

He  well  obferves,  that  the  Foetus  had  been 
included  in  a  Bag  about  three  Lines  thick,  from 
the  Fragments  which  came  away  v/ith  the  Bones'*. 

All  thefe  Obferyations  are  not  weighty  enough 
to  prove  that  our  Species  arife  from  an  Ovum. 
As  to  thofe  Foctufes  found  in  the  Fallopian  Tubes, 
they  are  nothing  elfe  but  thro'  a  J^ilatation  of  the 
Urvius  after  Conception,  as  Oiher  Parts  of  the  Vif- 


*  Vid.  Mcnioircs  de  I'Acad.  des  Scierces  1702.  Somewhat  like  it 
is  alio  to  be  met  with  in  A.miand's  Ohlei-vations  on  Deliveiies.  Sec 
likewil'e  Bartholin.  De  ini'oLitis  Parius  Humani. 
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cera  do  in  fome  Difeafes  :  So  that  if  the  Placenta 
does  not  adhere  to  fome  Part  of  the  Matrix,  then 
the  Circulation  ceafes,  and  the  Foetus  immediately 
dies.  Or  if  the  Uterus  happens  to  dilate,  and 
afterwards  lacerates  where  its  Sinufes. communicate 
with  the  Veflels  of  the  Placenta,  the  Mother  dies 
immediately. 

Some  Authors  relate,  that  they  have  found  Foe- 
tufes  w'iich  have  burll  the  Matrices  by  their  vio- 
lent Gedacion. 

Thofe  who  are  defirous  of  having. more  Cafes 
concerning  Foetufes  found  in  the  Fallopian  Tubes, 
and  Cavity  of  the  Abdomen,  may  perufe  the  fol- 
lowing Autiiors ;  viz  Magnet.  Theatr.  Anat. 
Tom.  II.  &  Bibl.  Chirurg.  Tom.  II.  Anellus's 
Diifertationfur  la  Generation  de  I'Homme.  Vieus- 
SENS  Di'fert.  de  Strait.  &  Ufu  Uteri.  Straus- 
sius  HiLtor.  Fcetus.  Bayle  Hid.  Anatom. 
Gravid.  Elholtzius  de  Conceptu  Tubario. 
Bttssiere.  Philofophical  Tranfaitions  for  the 
Year  1694.  Dj  Verney  Epift.  de  Foetu.  Cy- 
prian us  Obfervat.  Anatom.  Bianchus  Theatr. 
Anatom.  and  an  extraordinary  Cafe  in  Santo- 
RiNi  Difc.  de  la  Generat. 

Vallisneri  has  wrote  very  ingenioufly  on  Ge- 
neration in  Italian. 
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LECTURE    XVill. 

Of  the  Foetus  in  Utero,  its  Accre- 
tion, Nutrition,  &e. 


F  T  E  R  Conception,  the  Embryo  in- 
creafes  gradually.  The  Encephalon, 
or  Head,  and  its  Appendages,  are 
firft  formed,  and  completed  ;  then  the 
Vifcera  of  the  Thorax,  and  after- 
wards thofe  of  the  Abdomen,  with, its  Contents; 
and,  laftly,  its  Extremities  fprout  out  of  its  Trunk 
like  Tubercles :  Thus  the  wonderful  Anthropo- 
genefis  of  the  Mechanifm  of  the  human  Fabri- 
eature  are  formed. 

Perhaps  it  may  be  aflved,  By  what  Caufe  the 
Parts  of  our  Species  are  thus  fucceflively  con- 
ftrufled  ?  Whether  this  be  the  Employment  of 
the  Anirna,  or  Mind  ?  We  anfwer,  That  this  docs 
not  feem  an  adequate  Caufe  ;  fhe  being  both  ig- 
norant of  herfelf,  and  incapable  to  judge  of  Na- 
ture's Ends  or  Pnrpofes,  for  which  the  feveral  Or- 
gans, and  their  Aftions,  are  to  be  employed,  by  a 
juft  Mechanifm  of  the  feveral  Members  in  the 
Foetus. 

Or  it  will  be  queftioned.  Whether  the  firfc  Rn- 
diments,  or  Filaments,  being  contained  either  in 
the  Ovum,  or  in  the  male  Semen,  are  only  after- 
wards difplayed,  and  fitted  out,  by  more  plen- 
tlf^h  flowing  Juices  ?  Fox  this,   we  have  neither 
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any  Delineation  demonftrable  in  the  Ovum,  as  it 
is  called,  nor  in  the  male  Semen  ?  Or  whether,  in 
Confequence  of  the  Power  of  Attraction,  by 
which  Nature  performs  all  her  other  Operations, 
the  vifcid  Liquor  of  the  Female  altered,  or  that  of 
the  male  Semen,  does  not  firft  run  together  into  a 
Filam.ent,  which,  under  unknown  Circumftances, 
increafes  to  a  Web  of  Fibres,  thofe  into  Mem- 
branes, Membranes  into  VefTels,  and  thefe  again 
into  Mufcles ;  which,  at  length,  condenfe  into 
Bones,  and  all  the  Parts  of  the  Body  ?  We  muft 
give  it  as  our  Opinion,  that  this  feems  to  be  the 
moft  probable. 

But  we  fhall  alfo  demand,  W^hat  can  be  the  In- 
tent of  the  wife  Director  of  fuch  a  conftant,  cu- 
rious, and  fo  exact  an  Edifice,  in  fo  great  a  Va- 
riety of  Parts,  and  to  fuch  a  Number  of  parti- 
cular Ufes  ? 

We  anfwer.  That  it  is,  doubtlefs,  the  fame 
ever-acting  and  permanent  Laws  of  the  wife 
Creator,  by  whom  freezing  Spicula,  Cryftal  of 
Salts,  the  Particles  of  mineral  Ores,  the  terre- 
ftrlai  Globules  of  Stones,  and  the  fandy  Glebes 
of  Gems  or  Cryftals,  are  fo  elegantly  or  geome- 
trically conftrutted  j  by  which  the  fine  Duft  of 
Moffes,  and  Filaments  of  Flax  or  Cotton,  or  the 
Jelly  of  fungous  Tribes,  with  the  different  Juices 
of  Plants  and  their  Appendages,  are  fo  varioufly 
modulated.  The  fam.e  Power,  under  various  Cir- 
cumftances, certainly  ordains  the  unorganifed 
Parts  of  fuitable  Matter  into  the  tubular  Webs 
and  Fibres  of  Vegetables,  the  Glue  of  the  more 
/imple  lnfe6t  and  Shell  Animals,  the  terreftrial 
Stamina  of  the  Blood  and  finer  Juices  of  the 
more  perfeft  Animals,  into  fuch  various  Fila- 
ments, cellular  Webs,  and  vafcular  Membranes, 
izc.  as  can  be  only  the  Effe6t  of  definite  Laws, 
operating  on  the  famx  kind  of  fuitable  Matter, 
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and  under  a  Variety  of  Circumflances  or  Condi- 
tions perfe6lly  fimilar. 

Need  we  go  farther  for  a  Proof  of  this,  than 
the  fuccefTive  Germination  of  the  Vifcera  and  Ex- 
tremities in  a  Foetus  -,  in  which,  as  in  the  Polype, 
we  fee  fuperior  and  inferior  Extremities  rife  infen- 
fibly,  not  as  Filaments,  but  equally,  from  Tu- 
bercles, which  (like  Trees)  grow,  in  Length,  in 
Proportion  as  they  increafe  in  Thickncfs,  and  are 
unequally  dilated  ? 

Confider,  if  the  fucceffive  Formation  of  the 
Heart,  out  of  a  fingle  Tube,  in  a  Foetus  or 
Ch'ck,  afterwards  curioufly  complicated,  and  then, 
by  Degrees,  fhielded  within  a  Craticle  of  the  Ribs, 
&c.  Will  not  this  be  enough  to  turn  the  Balance 
of  our  prefent  Inquiry  ?  efpecially  if  we  confider 
y/ell  the  Series  of  Growth  in  Plants,  Polypes, 
Infefts,  Chickens,  the  feathered  Tribe,  and  in 
Foetufes  of  our  own  Species,  leifurely  compofed 
together  ? 

From  the  Conception  of  the  Embryo  till  the 
State  of  the  Foetus,  it  is  probable,  that  it  receives 
Nutrition  from  a  kind  of  oozing  Liquor,  in 
which  it  fwims,  through  the  Pores  of  its  Sub- 
ftance.  For  we  are  to  confider  Conception  thus : 
Firfl,  The  Membranes  in  which  the  prolific  Mat- 
ter is  contained,  and  which  is  preferved  in  Form 
of  a  Veficle  ;  it  is  very  probable,  alfo,  that  the 
Placenta  is  at  firft  ordy  formed  of  the  fmall  Vef- 
fels  which  fixed  the  conceptive  Matter  in  the  Ute- 
rus, where  the  Foetus  is  formed,  and  nourifhed  by 
•the  umbilical;  VelTels.  Laftly,  By  the  Mouth 
alfo,  as  fom.e  Authors  will  have  it ;  when  the 
Mouth,  Oeicphagus,  Stomach,  &c,  are  formed 
with  the  Liquor  in  which  it  fwims. 

The  uterine  Veflels  depofit  the  nutritive  Juices 
through  the  umbilical  Vein,  which  arife  from  the 
Roots  of  the  exhaling  uterine  Ycllels,  which  have 

a  ma- 
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a  manifeft  Communication  with  fome  Roots  ot  the 
umbilical  Artery,  from  whence  it  partly  rifes ; 
and,  uniting  in  a  larger  Trunin,  it  is  twitted,  in  a 
circular  Manner,  through  a  Number  of  Circum- 
volutions, to  a  fauicient  Length,  that  may  allow 
of  a  free  Motion  •,  and  in  its  Courfe  it  is  furrounded 
with  a  cellular  Subflance  fi.ll  of  Mucus,  diftin- 
guifhed  by  three  Partitions,  and  the  Mtmbrane, 
wh'.ch  is  continued  both  to  the  Amnios  and  Peri- 
jtoiiJEum  of  the  foetus ;  and,  after  forming  fome 
Protuberances,  it  enters  through  the  Navel  in  an 
Arch  made  by  a  parting  of  the  Skin  and  abdo- 
minal Mufcles,  and  goes  on  through  the  proper 
Sinus  of  the  Liver,  into  which  the  fmaller  Portion 
of  the  Blood  that  it  conveys  is  poured  through 
the  {lender  E)uulus  Vejtiofus  into  the  Vena  Cava, 
lituated  in  the  poflerior  hypatic  FofTa;  but  the 
greater  Portion  of  the  Blood  goes  through  the  large 
hepatic  Braaches,  v/hich  conilantly  rife  from  its 
Sulcus,  and  remains  even  in  Adults  *,  but  from 
tlierce  it  goes  to  the  Heart  by  the  continuous 
Branches  of  the  Vena  Cava. 

It  may  be  ailced,  Whether  the  Circulation  be 
reverfed  in  the  Liver  of  the  Fcetus  ?  Whether  the 
Sinus  cr  left  Branch  of  the  Vena  Porrarum  be  not 
a  Part  of  the  um^bilical  Vein  itfelf,  fo  as  to  convey 
the  Blood,  by  its  Branches,  from  the  Cava,  whilft 
only  the  right  Branch  conveys .  the  Blood  of  the 
Mefentery  and  Spleen  through  the  Liver  ?  and 
Whether  this  Motion  is  allov/able  from  the  differ- 
ent and  almoft  contrary  Diredlion  of  the  Blood 
from  the  umbilical  Vein,  and  that  brought  fron^ 
the  Mefentery  ;  fince  there  is  no  Septum  to  dif- 
tinguifh  between  the  umbilical  Vein  ? 

The  Blood  of  the  Vena  Cava  paffes  to  the  Aii- 
ricle  of  the  Heart  through  the  Foramen  Ovale : 
"The  Blood  which  has  entered  the  right  Ventricle, 
^eing  forced  out  of  it  by  its  Contradion,  palfes 

through 
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through  the  pulmonary  Artery  which  correfponds 
to  that  Ventricle,  and  there  the  Blood  is  divided, 
that  is,  one  Portion  of  it  pafTes  into  the  Aorta  In- 
ferior, by  means  of  the  arterial  Canal,  whilft  the 
other  Portion,  which  is  Icfs  confiderable,  goes  to 
the  Lungs, 

The  Portion  of  Blood  which  we  obferve  pafTes 
into  the  left  Auricle  by  means  of  the  Foramen 
Ovale,  mixes  in  that  Auricle  with  the  Portion  of 
Blood  which  returns  from  the  Lungs,  the  pul- 
monary Vein,  and  thefe  Portions  of  Blood  after- 
wards pafs  into  the  left  Ventricle,  which,  by  its 
Contraftion,  forces  them  to  enter  into  the  Aorta, 
and  to  flow  through  its  different  Ramjifications. 
According  to  this  Defcription,  the  Valve  of  the 
Foramen  Ovale  hinders  the  Blood  from  palTing  the 
4eft  into  the  right  Auricle. 

Mery  *  maintains  the  contrary  to  what  we  ad- 
vance here.  He  thinks,  that  the  Blood  palfes  in 
•  as  great  a  Quantity  to  the  Lungs,  as  if  the  Foetus 
refpired.  He  founds  this  Opinion  on  the  confider- 
able Diameter  of  the  pulmonary  Artery  of  the 
Foetus,  and  thinks,  that  the  Blood  which  returns 
into  the  left  Auricle,  enters  partly  into  the  Ven- 
tricle on  the  fame  Side,  whilft  the  other  Portion 
pafTes  through  the  Foramen  Ovale  to  difcharge 
icfelf  into  the  right  Auricle. 

WiNSLOw  confiders  the  two  Auricles  of  the 
Foetus's  Heart  as  only  forming  one  with  refpedt 
to  the  Foramen  Ovale,  and  the  two  "\^entrlcles  as 
•one  with  regard  to  the  arterial  Canal  •,  and,  laftly, 
'the  Lungs  of  the  Foetus  with  refpeft  to  the  Cir- 
culation of  the  Blood,  as  another  Organ  whofe  Ufc 
is  unknown.  This  being  granted,  it  appears  rea- 
fonable  to  him,  to  think  that  the  BloxDd,  which  re- 


*  Mcraoircs  de  TAcaJ.  Roy;d  vies  Scieuct:;  1^99  5c  1701. 
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turns  by  the  Vena  Cava  into  the  right  Auricle, 
without  any  Impetuofity,  meets  with  that  which 
returns  from  the  Lungs  in  the  left  Auricle ;  that 
they  mix  in  the  Diaftole  of  the  Auricles,  and  by 
that  means  they  become  an  uniform  Fluid,  and 
equally  impregnated  with  that  from  the  Placenta, 
fo  to  be  propelled  through  the  two  Ventricles  as 
through  one,  and  to  be  equally  diftributed  through 
the  pulmonary  Artery,  the  arterial  Canal,  and  the 
Aorta,  as  through  one  fmgle  arterial  Trunk,  to 
all  the  Parts  in  general. 

He  afcribes  no  other  Ufe  to  the  Valve  of  the  Fo- 
ramen Ovale,  than  to  form  an  intire  Partition,  after 
Birth,  between  the  tvv^o  Auricles  which  clofe  up  the 
Paflage  of  the  one  to  the  other. 

At  the  Beginning  of  the  Vena  Cava  Inferior,  we 
find  a  Valve,  called,  from  its  Difcoverer,  Eufta- 
chin.  It  is  commonly  membranous,  and  fome- 
times  of  a  reticular  Texture  :  Its  Figure  is  nearly 
that  of  a  Crefcent  -,  the  convex  Margin  is  turned 
inferiorly,  and  adheres  internally  to  the  anterior 
Sides  of  the  Vena  Cava  Inferior ;  and  of  the  two 
Horns  of  the  Crefcent,  one  terminates  anteriorly 
in  the  Margin  of  the  Foramen  Ovale  next  to  the 
Parts  of  the  Auricle  •,  and  the  other  adheres  to  the 
pofterior  Margin  of  the  fame  Foramen,  and  alfo 
to  that  Part  next  to  the  Auricle ;  fo  that,  being 
arched  or  feparated  from  the  Sides  of  the  Vena 
Cava,  it  is  applied  over  the  Partition  of  the  Au- 
ricle near  the  Bafis  of  the  Heart.  As  this  Valve 
is  generally  more  extended  in  Proportion  in  a  Foe- 
tus, than  in  Adults ;  Winslow  *  thinks,  that  it 
prevents  the  Blood  of  the  Auricles  from  regurgi- 
tating into  the  Vena  Cava  Inferior ;  whence   it 


*  Vid.   Memoires  de  PAcad.  des  Sciences,  1717,  &  i7-5'     Ibid. 
4708.     See  Tauvry's  Treatil'e  on  the  Fcetus, 
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might  alfo  regurgitate  into  the  umbilical  Vein,  if 
it  would  not  hinder  Refpiration  in  the  Foetus. 
Whiifl  included  in  its  Membranes  in  the  Uterus, 
it  was  neceffary  that  it  fhould  receive  a  nutritious 
Fluid  and  Blood  wKich  have  been  impregnated 
with  Air. 

It  is  evident,  that  this  Quantity  of  Fluid,  con- 
tinually furnilhed  by  the  umbilical  Vein,  would 
unavoidably  overload  the  Foetus,  if  the  fuperfiuous 
was  not  returned  into  the  placentine  Arteries. 

The  Placenta  was  called  by  the  Antients,  from 
the  Likenefs  it  bears  to  the  Liver,  Hepar  Ute- 
rinum. 

The  Number  of  Placentae  in  human  Subjedls 
anfwers  to  that  of  the  Fcetules  :  As  thefe  are  ufu- 
ally  fingle,  the  Placenta  is  likewife  lb :  When 
there  are  two  or  more  Fcstufes,  there  are  always 
as  many  Placentge ;  but,  in  this  Cafe,  they  often 
cohere  one  to  another,  fo  as  to  feem  but  one  Sub- 
ftance  :  But,  even  in  this  Cafe,  their  VefTels  do  not 
communicate  with  each  other. 

In  Quadrupeds,  particularly  Cows,  there  are 
often  a  great  Number  of  Placentae,  fometimes  not 
lefs  than  a  Hundred,  to  one  Fcetus.  In  this  Cafe, 
they  are  called  Cotylidones.  The  F'igure  of  the 
Placenta  is  fomewhat  orbicular  •,  its  Diameter  is 
eight  or  nine  Inches,  and  its  Thicknefs  about  an 
Inch.  Its  convex  and  fpongy  Surface  is  connected 
to  the  Uterus  by  means  of  a  very  thin  Membrane, 
which  is  reticular,  villous,  and  continuous  v/ith 
the  Chorion  •,  its  concave  Surface  is  turned  towards 
the  Foetus,  connected  to  the  Funiculus,  and  fur- 
rounded  with  a  fmooth  Membrane  from  the  Cho- 
rion and  Amnios.  It  has  no  fixed  or  certain  Part 
in  the  Uterus  to  adhere  to ;  but  is  ufually  fixed  to 
the  Fundus. 

The  greatefl  Part  of  the  Biood  is  returned  from 

the  Foetus  to  the  Placenta  by  two  large  Arteries, 
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which  generally  rife  from  the  Iliac  on  each  Side, 
fometimes  from  the  inferior  Portion  of  the  Aorta, 
which  are  continued  on  in  the  Diredion  of  the 
Aorta ;  and,  after  giving  fome  flender  Ramifica- 
tions to  the  Femorals,  with  ftill  fmaller  Arteries 
into  the  Pelvis,  they  afcend  reflefted  back  with  the 
Bladder  on  each  Side  of  it,  furrounded  with  the 
cellular  Lamina  of  the  Peritonseum,  with  fome 
Fibres  fpreading  to  them  from  the  Bladder  and 
Ureter ;  in  which  pafTmg  alternately,  in  a  flreight 
and  contorted  Courfe,  they  form  various  Twiftings 
or  Windings,  fomewhat  Iharper  than  thofe  of  the 
Vein  which  they  accompany  -,  in  which  Manner 
they  at  laft  arrive  at  the  Placenta,  whofe  Subllance 
is  formed  of  their  Branches,  in  Conjunftion  with 
thofe*  of  their  correfponding  Vein.  By  thefe 
Branches,  the  Blood  ieems  topafs  out  through  mi- 
nute Arteries  of  the  Placenta,  into  the  bibulous 
Veins  of  the  maternal  Uterus,  that,  after  under- 
going the  Action  of  the  Lungs  by  the  Mother's 
Refpiration,  it  may  return  again,  in  an  improved 
State,  to  the  Foetus :  For  what  other  Reafon  can 
be  affigned  for  fuch  large  Arteries,  v/hich  carry  off 
above  a  third  Part  of  the  Blood  in  tiie  Foetus  to 
the  Placenta  and  Matrix  ? 

Moft  Anatomifts  will  have  the  Placenta  of  a 
glandulous  Subftance.  They  aHirm,  that  it  is 
compofed  of  a  Multitude  of  minute  Glands  ;  but 
have  not  been  able  to  demonftrate  them. 

VV^e  may  be  convinced  that  the  Placenta  is  no- 
thing elfe  but  a  Congeries  of  Veffels,  by  mace- 
rating with  proper  Care.  I  have  prepared  fome, 
which  I  keep  by  me,  wherein  the  minute  Extre- 
mities of  the  Arteries  and  Veins  are  diltorced  and 
injed:ed. 

There  are  tv/o  Opinions  concerning  the  Rami- 
fication of  the  umbilical  Arteries  :  Seme  think, 
form  Anaf^comofes  witit  the  Ra- 
mification 
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mification  of  the  umbilical  Vein  :-  others  pretend, 
that  they  do  not  terminate  in  the  Placeita  ;  but, 
having  paOed  through  it,  lofe  themselves  in  the 
fpongeous  Subftance  of  the  Uterus,  there  dif- 
charging  the  Blood  v/hich  they  bring  to  the  Foe- 
tus ;  which  being  rcforbed  by  the  uterine  Veins, 
by  which  means  they,  endeavouring  to  eftablifh  a 
Circulation  between  the  Child  and  Mother,  as  the 
umbilical  Vein  with  that  of  the  Mother. 

The  other  Opinion,  which  is  inconfiftent  with 
Experiments,  is,  that  the  Mother  furnifhes  no 
Blood  to  the  Foetus,  but  only  a  lacteal  Juice  •, 
which,  according  to  them,  is  fecreted  by  the  ute- 
rine Glands,  which,  they  alfo  fay,  are  to  be  found 
on  the  internal  Surface  of  the  Uterus,  and  which 
is  reforbed  by  the  Ramifications  of  the  umbilical 
Vein. 

They  afHrm,  that  there  is  a  Communication  be- 
tween the  Foetus  and  the  Mother,  which  they  are 
fuppofed  to  have  proved. 

As  for  the  Glands  of  the  Uterus,  Mlry,  and 
feveral  other  Anatomills,  deny  their  Exiftence ; 
and,  to  prove  that  the  Mother  really  furniflies 
Blood  to  the  Foetus,  and  not  fimply  a  ladleai 
Juice,  they  fiy,  that,  after  Expulfion  of  the 
Foetus,  if  we  cut  the  Funis  Umbilicalis  without 
a  Ligature,  and  the  Placenta  adhering  to  the  Ute- 
rus, the  Blood  ot"  the  Mother  flows  from  tlie  um- 
bilical Vein. 

Does  not  this  feem  an  inconteftable  Proof  that 
the  Blood  of  the  Mother  paffes  to  the  Foscus  thro' 
the  umbilical  Vein  ?  For  it  cannot  be  fuppofed 
that  the  umbilical  Arteries  caxi  convey  the  Blood 
of  the  Foetus  to  the  Placenta  when,  the  umbilical 
VefTels  are  cut  off;  nor  can  it  reafonably  be  fup- 
pofed, that  the  Placenta  furnifhes  all  the  Blood  dif- 
chargcd  from  thofe  Women  in  whom  no  Ligature 
has  been  made  on  the  Portion  of  the  umbilical 
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VelTels  adhering  to  the  Placenta,  fince  we  can 
hardly  have  a  Porringer  full  of  Blood  from  it, 
when  feparated  from  the  Matrix. 

We  are  to  obferve,  with  rcfpecl  to  this  fecond 
Opinion,  concerning  the  reciprocal  Circulation  be- 
tween the  Mother  and  the  Fcetiis,  that  the  Arte- 
ries of  the  Mother  communicate  with  the  umbi- 
lical Vein,  and  the  umbilical  Arteries  of  the  Foe- 
tus with  the  Veins  of  the  Mother.  We  are 
not  to  imagine  that  thefe  Communications  are 
immediate,  that  is,  thefe  V^eiTels  are  united  to 
each  other,  but  only  that  the  Arteries  of  the 
Mother  open  into  Cellules  or  Pores  of  the  Pla- 
centa, in  which  the  Orifices  of  the  umbilical 
Veffels  abforb  the  Blood,  afterwards  to  tranfmit 
it  to  the  Trunk  of  that  Vein,  and  the  umbilical 
Arteries  open  into  the  Pores  of  the  Uterus,  where 
the  Orifices  of  the  Ramifications  of  the  uterine 
Veins  receive  that  which  thefe  Arteries  carry  thi- 
ther, to  exonerate  it  afterwards  to  the  Trunk  of 
the  Hypogaftrics. 

Wherefore  we  ought  not  to  be  furprifed,  if, 
during  Geftation,  the  Placenta  is  feparated,  either 
in  whole,  or  in  part  •,  and  fhould  happen  Hee- 
morrhages,  and  fubfift:  till  the  Woman  is  delivered 
of  the  Foetus  and  Placenta,  v/hich  permits  the 
Uterus  to  contraft  its  Orifices  which  correfpond 
to  thofe  of  the  Placenta. 

In  this  Cafe,  we  ought  to  ufe  all  Means  to  de- 
liver the  Vv^oman,  in  whatever  Period  of  Preg- 
nancy fhe  happens  to  be. 

The  Adhefion  of  the  Placenta  to  the  Matrix  is 
.not  fixed  by  the  immediate  Union  of  the  ute- 
rine VeiTels  with  thofe  of  the  Foetus  -,  for  it  only 
feems  to  depend  chiefly  on  the  Inequalities  of  the 
Surface  of  the  Uterus,  and  thofe  of  the  Placenta, 
received  reciprocally  into  the  fmall  Cavities  found 
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between  thefe  Eminencies,  from  which  they  are 
obliged  to  depart  when  the  Uterus  contradls. 

It  is  commonly  thought,  that  the  Fcetus  is  nou- 
riihed  only  by  the  lafteal  Fluid  of  the  Matrix, 
which  the  placentine  Veins  receive  and  convey 
from  the  umbilical  Vefiel  to  the  Foetus.  Till  the 
Organs  of  Digefnon  are  fufficiently  flrong  for 
their  Funflions,  it  alfo  receives  Nutrition  by  the 
Mouth.  It  remains  a  QLieftion,  Whether  it  does 
not  fwallow  up  the  lymphatic  Liquor  contained  in 
the  Cavity  of  the  Amnios,  in  which  it  feems  to 
fwim,  and  which  is  of  a  coagulable  Nature,  like 
the  nutritious  Serum  ?  According  to  this  Opinion, 
there  feems  to  be  fome  Analogy  between  it  and  the 
White  of  an  Ess;  in  which  Chickens  are  nourifhed 
whilll  in  the  Shell ;  which  is  certainly  fo,  as  they 
have  no  umbilical  VefTels.  But  how  the  Circu- 
lation is  performed  in  them,  has  not  yet  been  well 
explained,  I  think. 

For  ihould  Foetufes  open  their  Mouths,  they 
would  certainly  be  in  Danger  of  being  fuffocated 
by  the  Loquor  Amnii. 

We  find,  alfo,  in  the  Uterus  of  the  Foetus,  a 
Mucus,  fomewhat  like  that  in  the  Stomach,  &c. 
Shall  v/e  fay  that  this  Mucus  arifes  from  the  Am- 
nios Fluid  ? 

But  I  think  we  may  fafely  conclude,  with  De 
LA  CouRVEC,  De  Nutritione  Foetus  in 
Utero  Paradoxa. 

Petit  endeavours  to  prove,  that  the  Foetus  can 
fuck  and  fwallow  the  Liquor,  without  the  AfTilt- 
ance  of  Refpiration.  He  has  read  a  Memoir  to 
the  Royal  Academy  of  Sciences  at  Paris ;  v/herein 
he  compares  the  Mouth  of  a  Foetus  to  a  Pump, 
and  the  Tongue  to  its  Sucker. 

Heister  has  made  Experiments  on  the  Fcetus 
taken  from  a  Cow  involved  in  its  Membranes,  with 

the 
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the  Liquor  called  Amnia,  which  was  frozen  about 
it :  The  fame  was  found  alfo  in  the  Mouth,  Oefo- 
phagus,  and  Stomach,  of  a  Calf.  Whence  he  con- 
cluded, that  the  human  Foetus  receives  Nutriment 
by  the  Mouth  alfo. 

This  Experiment  of  Heister  to  me  appears 
nothing  at  all  probable.  The  Cow  was  dead  be- 
fore the  Foetus  was  taken  out  of  her  Belly  •,  and 
probably,  in  dying,  the  Foetus  opened  its  Mouth, 
and  fwallowed  that  Liquor  found  in  it. 

I  am  of  Opinion,  that  the  Foetufes  do  not  open 
their  Mouths,  or  Eyes,  whilit  in  the  Uterus ;  but 
that  they  are  in  a  contrafted  State :  Befides,  we  have 
Examples  of  human  FcEtufes  found  born  with  their 
Mouths  and  Nofes  unpertorated ;  alfo  of  Puppies 
juft  littered,  which  have  been  fhewn  to  the  Royal 
Academy  of  Sciences  at  Paris,  v/ith  their  Mouths 
fo  :  Therefore  they  could  not  have  received  Nou- 
rifhment  by  them. 

Perhaps  I  iTiall  be  afked.  What  is  that  Mucus 
commonly  found  in  the  Oefophagus,  Stomach, 
&c.  of  Foetufes  ? 

I  anfwer,  Nothing  elfe  but  a  Secretion  from  the 
glandulous  Membranes  of  thole  Parts  •,  which 
thus  fecreted,  in  Procefs  of  Time  the  thickell  Por- 
tion forms  what  is  called  the  Meconium,  which  is 
conllantly  found  in  the  Inteftines. 

As  to  what  Fred.  Hoffman  relates*,  of  a- 
Child,  born  at  its  full  Time,  whofe  Funiculus 
Umbilicalis  was  entirely  corrupted,  and  the  Child 
perfedly  well ;  he  and  Petit  account  for  it  from 
the  twilling  of  the  umbilical  VelTels,  which  thefe 
Authors  fuppofe  the  Child  to  have  remained  fomx 
Tim.e  fo'  in  the  Matrix. 


*  Vid.  A61.  Nat.  Cuiiof.  Dec,  2.  Ann.  7.  Obferv.  ccix.    Step„ 
Van'DER   WiiiL.    Oblerv,    Cent.  II.     Jdilrnal ' des  ' Scavans,  Ann» 
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I  do  not  fufpedl  the  Relations  of  thefe  Authors : 
But  the  State  of  the  Foetus  in  Utero,  with  refpccl 
to  the  Circulation  of  the  Blood  between  it  and  the 
Placenta,  if  not  the  Matrix  alfo  ;  appears,  to  me, 
entirely  inconfiftent  with  the  known  Laws  of  the 
Animal  Oeconomy. 

It  is  proper  I  fhould  obferve  here,  that  the  Li- 
quor we  find  the  Foetus  contained  in,  when  young, 
and  that  which  is  evacuated  at  the  I'ime  ot  ])eli- 
very,  is  very  different  -,  for  the  latter  is  aqueous, 
and  not  ferous,  as  at  the  Beginning  of  the  Form- 
ation of  the  Foetus. 

In  this  Obfervation  I  am  inclined  to  think,  that 
Authors  have  not  confidered  the  Difference :  For 
this  aqueous  Liquor  may  arife  from  the  placentine 
exhaling  Veffels,  perhaps  the  Foetus  itfelf,  and 
not  be  of  the  fame  Nature;  which  we  find  in 
Abortion. 

The  ingenious  Haller  *,  after  others,  obferves, 
that  all  the  excremental  Fasces,  which  are  collefted 
in  the  Inteftines  of  the  Foetus,  which  is  a  dark 
greenifli  Pulp,  may,  poffibly,  be  the  Remains  of 
the  Bile,  and  other  exhaling  Juices. 

And  the  fame  Author  alio  queftions  whether  the 
Foetus  has  not  an  Allantoid  -,  fince  it  is  certain, 
that  there  paffes  out  from  the  Top  of  its  Bladder 
a  Du6l,  which  is  at  fiirft  broad,  covered  by  the  lon- 
gitudinal Fibres  of  the  Bladder,  as  with  a  Cap- 
fule  ;  and  afterwards,  when  thole  Fibres  have  de- 
parted from  each  other,  they  are  continued  thin, 
but  concave,  for  a  confiderable  Way  over  the  um- 
bilical Veffels,  whence  they  have  been  traced  by 
.SwAMMERDAM-f-,  Dr.  FIale,  and  other  eminent 
Anatomifts,  to  the  Fxpanfion  of  the  Placenta, 
under  this  Denomination  !  Whether  this,  although 
it  be  not  yet  evident  in  the  human  Foetufes,  is  not 
h  .   .  . 

*    Via.  Phyllolo^. 

f  See  Philofopluciil  Traniaftionp,  N"  271. 

con- 
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confirmed  by  the  Analogy  of  Brutes,  which  have 
both  an  Urachiis,  and  an  Allantois ! 

But  as  for  any  proper  Receptacle,  continuous 
with  the  concave  Urachus,  it  either  has  not  yet 
been  obferved  with  fufficient  Certainty,  or  elfe  the 
Experiment  has  not  been  often  enough  repeated  to 
become  general  in  the  human  Species  :  For  we 
know,  that,  in  the  human  Foetus,  the  Urine  is 
feparated  but  in  a  very  fmall  Quantity.  But  it 
may  perhaps  be  no  improbable  Conjecture,  that 
fome  Portion  of  it  is  conveyed,  by  a  certain  latent 
Manner,  into  the  Funiculus  Umbilicalis,  and  there 
transfufed  into  the  fpongy  cellular  Texture  which 
furrounds  the  umbilical  VefTels*. 

The  Circulation  of  the  Blood  is  peculiar  in  the 
Fcetus  :  For  in  Adults,  the  Blood,  on  the  contrary, 
flows  from  the  left  Sinus  to  that  of  the  right  Au- 
ricle of  the  Heart.  This  is  evident,  from  all 
manner  of  Experiments  and  Obfervations.  For, 
I.  The  Column  of  Blood  in  the  right  Sinus,  is, 
of  all  others,  the  largeft :  and  as  it  is  the  return- 
ing one  from  the  whole  Body,  it  cannot  be  ex- 
ceeded by  any  other  :  But  the  left  Auricle  has  fo 
much  lefs  Blood,  in  Proportion,  than  that  of  the 
right,  inafm/uch  as  Part  of  it   flows  through  the 


*  ScHENKius  fays,  that  a  Man,  who  had  his  Nayel  cut  off  by 
Accident,  from  that  Time  evacuated  his  Urine  through  that  Place, 
in  lieu  of  the  Uielhra.  He  aUb  has  obferv'ed  in  another  IMan,  who 
by  ibme  Diforder  was  difabled  from  emptying  his  Bladder,  that  he 
had  a  Tumor  formed  round  the  Navel ;  v/hich  breaking,  he  ever 
afterwards  evacuated  it  through  the  Urachus. 

Thomas  BaPvTHOLIne  fays,  in  his  Anatomy,  Lib.  vii.  Cap. 
xxxvn.  that  in  Mifcarriages,  or  new-born  Infants,  the  Membrane 
of  the  Urachus  is  very  obvious  ;  but  I  muil  own,  that  I  never  could 
perceive  it. 

I  am  of  Opinion,  that  the  Urine  mufi:  be  evacuated  from  the  Blad- 
der's AttraClion ;  as  it  is  granted  that  the  Foetus  does  refpire.  There- 
fore the  Diaphragm  is  inactive,  and  aKb  the  abdominal  pvlulcles  ; 
v/hich,  with  the  faline  Particles  of  the  Urine  in  Adults,  and  the 
Contraftion  of  the  Bladder,  are  the  Means  by  which  we  make  Wa- 
ter, which  are  entuelv  abfent  in  the  Fcetus. 
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Du6l  or  Canalis  Arteriofus  into  the  Aorta,  wliTice 
its  Contents  will  be  much  lefs  th:'n  that  of  the 
right  Auricle  :  Befides,  the  Valve  of  the  Foramen 
Ovale,  in  a  mature  Fcetus,  is  fo  krge,  a  -.d  placed 
fo  much  to  the  left  of  the  mufcular  Ifbhmus  or 
Arch,  that,  v/hen  it  is  impelled  by  the  Blood  from 
the  left  Side,  the  Valve,  l>ke  a  Shutter,  clofes  up 
the  Foramen  •,  but,  beir.g  impelled  trom  the  right 
Side,  it  readily  gives  way,  fo  as  eafily  to  tranfmit 
it  either  into  the  Blood  or  Flatus. 

There  is  but  a  fmall  Portion  of  the  fame  Blood 
which  firft  entered  the  right  Auricle  and  Ventricle 
of  the  Heart,  that  takes  its  Courfe  through  the 
Lungs  :  For  the  pulmonary  Artery,  being  (in  the 
Foetus)  m.uch  larger  than  the  Aorta,  is  direftly 
continued  to  the  latter  by  an  Aperture  named  the 
Dudus  Arteriofus,  which  is  larger  than  the  Diame- 
ter of  both  the  pulmonary  Branches  together,  and 
enters  that  of  the  Aorta,  which  comes  firft  in  Con- 
tact with  the  Spine  under  its  left  fubclavian  Branch ; 
by  which  means  it  transfers  more  than  Half  the 
Blood  to  the  defcending  Aorta,  which  muft  other- 
wife  have  paffed  through  the  left  Auricle  and  Ven- 
tricle into  the  afcending  Branches  of  the  Aorta : 
And  this  is  the  Reafon  why  the  Aorta  (in  the  Foe- 
tus) is  fo  fmall  at  its  coming  out  from  the  Heart. 

By  this  Mechanifm,  an  Overcharge  of  the  Blood 
is  turned  off  from  the  Lungs,  by  direifling  a  great 
Portion  of  that  Fluid  in  a  flrait  Courfe  to  the  um- 
bilical Arteries. 

Dr.  Ckemineau  has  prefented  to  the  Royal 
Academy  of  Sciences  of  Paris,  which  he  had  re- 
peated, concerning  the  Difpute,  in  thofe  Days, 
about  the  Circulation  of  the  Blood  in  the  Foetus 
between  Mery  and  Littre,  which  this  Heart 
had  three  Ventricles  -,  viz.  the  right  Ventricle  re- 
ceives as  commonly  the  Vena  Cava,  but  without 
fhe  pulmonary  Yein  j  the  left  Ventricle  receives 
2  ,      alfp 
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alfo  the  pulmonary  Vein,  but  not  the  Aorta  •,  and 
thefe  two  Veffeis,  the  puhnonary  Artery,  and  the 
Aorta,  were  implanted  in  the  third  fupernumerary 
Ventricle. 

The  Apertures  of  thefe  VefTels  were  fo  depo- 
fited,  that  the  Blood  of  the  right  Ventriculus  was 
expelled  in  the  third,  which  takes  its  Courfe  thro* 
the  pulmonary  Artery ;  and  the  Blood  was  alfo 
expelled  in  this  Ventriculus  by  the  left,  and  eafily 
diffufed  itfelf  into  the  Aorta. 

There  was  no  Ductus  Arteriofus  -,  the  pulmo- 
nary Artery  was  very  fmall  in  raifmg  from  the 
third  Ventricle,  and  divides  itfelf  into  two  Branches, 
each  of  which  hid  double  the  Diameter  of  that  of 
its  Trunk  •,  which  feemed  to  demonilrate,  that  the 
Blood  comes  out  of  the  Heart  to  enter  the  Lungs, 
but  fo  as  not  to  be  able  to  be  admitted  to  remam  j 
confequently  thefe  Branches  dilated  them  fo. 

If  the  Infant  had  lived,  the  Circulation  of  the 
Blood  would  have  been  peculiar  in  him  ;  for  the 
third  Ventricle  would  always  have  remained  :  As 
the  Blood  had  not  yet  Admittance  into  the  pul- 
monary Artery,  as  ufual,  it  would  have  taken  its 
old  Courfe  •,  therefore  we  fhould  have  feen  a  Man 
fom.ewhat  like  an  amphibious  Animal*. 

Some  Authors  relate,  that  they  have  found 
Foetufes  without  Hearts  ;  but  I  .believe,  that  it  is 
as  rare,  as  what  a  certain  Author  tells  us  ;  viz. 
that  he  opened  a  Man,  v/ho  was  fo  emaciated,  that 
the  Heart  was  abfent  in  the  Pericardium -f. 

Cheselden  obferves,  that  a  Portion  of  the 
Blood  before  Birth,  and  hot  the  Whole,  is  brought 
by  the  afcending  Cava  to  the  right  Auricle,  paffes 
at  once  through  the  Foramen  Ovale  into  the  left 
Ventricle  with  the  Blood  of  the  Defcendens  Cava, 


*  Vid.  Hiftoire  de  TAcademie  Royale  des  Sciences,  TAnn.  1699. 
f  Vid,  TiLESlus  Rerum  Naturalium,  Lib.  V.  Cap.  XXViii- 
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and  thence  into  the  puhnonary  Artery,  where 
about  one  Half  iiows  into  the  Lungs,  and  the 
other  Half  directly  into  the  Aorta  by  the  Ductus 
Arteriofus,  which  lies  between  the  pulmonary 
Artery. 

He  fuppofes,  that  the  Qiiantity  of  Blood  that 
flows  through  the  afcending  Cava,  in  a  given  Time, 
to  be  as  four :  and  that  which  flows  throug-h  the 
Pefcendens  Cava,  to  be  as  two  :  Then  let  two  of 
the  Quantity  in  the  afcending  Cava  flow  into  the 
right  Auricle,  and  it  will  then,  with  the  two  re- 
ceived from  the  Defcendens  Cava,  have  the  Qiian- 
tity four ;  which  being  thrown  from  the  right 
Ventricle  into  the  pulmonary  Artery,  the  Quan- 
tity tv/o  is  thrown  into  the  Aorta  by  the  Duftus 
Arteriofus,  and  the  fam.e  Qiiantity  into  the  Lungs 
by  the  pulmonary  Branches  ;  then  the  Qiiantity 
returning  from  them  to  the  left  Auricle,  in  the 
fame  Time,  will  be  two  ;  which  being  added  to  the 
tvv^o  v/hich  flowed  through  the  Foramen  Ovale  in 
the  fam.e  Time,  there  will  be  conftantly  the  fame 
Proportion  received  into  each  Ventricle,  at  every 
Diaftole  ot  the  Ventricles,  as  after  Birth. 

Now  if  the  Blood  flowing  through  the  afcend- 
ing Cava,  joined  by  that  from  the  umbilical  Vein, 
was  but  equal  to  that  flowing  through  the  De- 
fcendens Cava ;  let  each  of  them  be  called  two, 
and  let  all  the  Blood  of  the  Afcendens  Cava  go 
through  the  Foramen  Ovale  -,  then  the  Blood  that 
the  left  Ventricle  fliould  receive,  would  exceed 
that  which  flows  into  the  right,  by  the  whole 
Qiiantity  that  flows  froi\i  the  Lungs  in  the  fame 
Time :  But  the  Afcendens  Cava  conveying  more 
Blood  than  the  Defcendens,  the  Lxcel's  in  the  left 
Ventricle  would  be  yet  greater. 

If  the  Proportions  which  Cheselden  has  ta- 
l;cn,  for  Eafe  in  Calculation,  were  peri^ectly  right, 
and  he  fc.ems  fure  that  they  are  nearly  lb ;  tlien 
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the  Qiiantity  of  Blood  flowing  into  the  left  Ven- 
tricle would  be  to  that  flowing  into  the  right,  in 
the  fame  Time,  as  five  to  two,  if  all  the  afcending 
Blood  went  through  the  Foramen  Ovale. 

Though,  after  Birth,  the  left  Ventricle  of  the 
Heart  is  only  employed  in  throwing  Blood  into 
the  Aorta,  and  the  right  wholly  employed  in  cir- 
culating the  Blood  through  the  Lungs  •,  yet,  be- 
fore Birth,  all  the  Blood  thrown  out  by  the  left 
Ventricle,  and  about  Half  the  Blood  thrown  out 
of  the  right  Ventricle,  being  thrown  into  the 
Aorta,  and  the  other  Part  only  through  the  Lungs  •, 
it  follows,  that  the  whole  Force  exerted  by  the  left 
Ventricle,  v,?ith  about  Half  that  of  the  right,  is 
employed  in  throv/ing  Blood  into  the  Aorta,  while 
that  diilributes  Blood  through  the  whole  Fcetus, 
and  to  the  Mother.  But  ^rter  the  Birth,  when  the 
Blood  is  to  be  no  longer  carried  from  the  Fcetus 
to  the  Mother,  the  left  Ventricle  becomes  fufEcient 
for  the  Circulation  through  the  Fcetus,  and  a  new 
Occafion  immediately  arifes  for  that  additional 
Power,  which  before  was  necelfarily  employed  in 
throwing  Blood  into  the  Aorta ;  for  the  whole 
Mafs  of  Blood  now  beino;  to  be  circulated  throug-h 
the  Lungs,  the  Dudlus  Arteriofus  clofes,  and  the 
right  Ventricle  muft  throw  all  the  Blood  it  receives 
into  the  Lungs,  there  being  no  longer  any  PalHige 
into  the  Aorta- 
It  is  fuppofed,  that  the  Inflation  of  the  Lungs, 
at  the  Birth,  prefently  alters  the  Condition  of  the 
Duftus  Arteriofus,  fo  as  to  obftrucl:  it ;  which  Ac- 
count is  indeed  mechanical,  but,  I  think,  not  true  •. 
Becaufe  I  can  neither  difcern  that  the  Pofition  of 
this  VefTel  is  altered,  nor  its  Surface  pompreffed. 
But  I  rather  think,  that,  immediately  upon  the 
Breath,  there  being  no  Blood  carried  off  from  the 
Foetus  to  the  Mother,  and  the  left  Ventricle  being 
|ufHcient  to  fill  the  Aorta  and  its  Branches  with 

Blood, 


36 


2  Of  the  Foetus.    Led.xviii. 


Blood,  as  I  have  fliewn  before ;  there  is  no  longer 
Room  for  any  Blood  to  pafs  from  the  right  Ven- 
tricle ;  wherefore  the  Blood  from  the  right  Ven- 
tricle will  be  forced  into  the  Lungs,  where  the 
PalTage  is  now  made  eafy,  as  I  imagine,  by  their 
being  inflated  -,  and  the  Du6lus  Arteriofus,  having 
the  Blood  no  longer  forced  into  it,  fhrinks,  and, 
in  lime,  ahnoft  difappears.  This  Duel  being 
flopped,  the  Valve  of  the  Foramen  Ovale  loon 
Hops  that  PalTage,  it  being  on  the  Side  of  the  left 
Auricle  (or  that  mufcular  Bag  which  is  the  largefl 
Part  of  the  Auricle),  which  being  much  the  Itrong- 
eflr,  the  Valve  muft  be  preiTed  more  on  that  Side 
than  the  other  by  the  Blood,  in  the  Time  of  the 
Syilole  of  the  Auricle  :  And  it  is  evident,  that,  in 
the  Diaflole  of  the  Auricle,  there  muft  be  more 
PreiTure  to  open  that  than  the  right,  it  being  a 
fcronger  Mufcle  •,  or  elfe  there  could  have  been  no 
Reafon  for  havinsr  the  left  Auricle  ftronsier  than 
the  right,  in  Proportion  to  their  Ventricles. 

Sometimes  this  Valve  does  not  quite  cover  the 
Foramen  ;  in  which  Cafe,  a  fmall  QLiantity  of 
Blood  may  poflibly  flow  from  the  left  Auricle  to 
the  right,  and  fo  circulate  twice  through  the 
Lung?  to  once  through  the  Body  i  but  none  could 
fiov/  from  the  right  to  the  left,  and  efcape  the 
Lungs,  which  might  be  of  bad  Confequence. 

Some  have  imagined  that  Men,  who  have  this 
Paffage  open,  cannot  he  drowned.  But,  though 
this  Paffage  be  fometimes  found  open,  no  Man 
has  been  yet  feen,  that  we  have  ever  heard  of,  that 
could  not  be  drowned. 

I  have  feen  the  Foramen  open  in  a  Man  that 
was  hanged,  to  whom  one  m.ight  juftly  expect  it 
iliould  have  been  as  ufeful  as  in  the  Cafe  of  Sub- 
merfion  in  Water. 

Many  have  fuppofed,  that  this  Foramen  is  open 
in  amphibious  Animals,  and  in  fuch  Fifhes  as  have 
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two  Auricles,  two  Ventricles,  and  Lungs  like  Ani- 
mals, without  Gills,  which,  in  other  Fifh,  are  ana- 
logous to  Lungs, 

I  have  differed  a  Porpus,  which  is  of  this 
Kind,  and  found  this  Foramen  clofed ;  but  the 
great  Veins  were  vafbly  large,  in  Proportion  to  the 
Bulk  of  the  Animal :  V\/'hence  I  conje^lured,  that 
the  Blood  was  accumulated  in  their  Veins  while 
they  kept  under  Water  •,  and,  by  that  means,  the 
Lungs  efcaped  being  oppreffed  with  Blood :  Which 
Conjecture  feemed  to  me  the  more  probable,  fince 
all  Ar/imals,  of  this  Kind,  are  not  able  to  abide  the 
leaft  Time  under  Water,  when  their  Blood  is  moft 
expanded  with  Heat. 

But  upon  the  Diffedion  of  an  Otter,  whofe  Fo- 
ramen Ovale  was  alfo  clofed,  I  found  the  Veins 
nothing  differing  from  thofe  of  other  Animals. 

In  a  Water  Tortoife,  which  I  had  an  Oppor- 
tunity of  examining,  with  that  moft  dextrous  and 
indefatigable  Anatomift  Dr.  Douglass,  I  found 
the  two  Ventricles  of  the  Heart  but  half  divided 
by  a  Septum  ;  and  in  the  Beginning  of  the  pul- 
monary Artery  feveral  ftrong  mufcular  Rings,  at 
a  little  Diftance  from  each  other  j  each  of  which, 
by  contracting,  would  be  capable  of  refifting  a 
Part  of  that  Blood  which  otherwife  would  have 
been  throvv^n  into  the  Lungs,  when  they  were  under 
Water:  And  this  Blood,  fo  obftrufted,  muft  ne- 
celTarily  be  thrown  into  the  Aorta ;  the  two  Ven- 
tricles being,  in  a  manner,  one  common  Cavity  : 
And,  when  they  are  out  of  the  Water,  this  Com- 
munication of  Ventricles  will  fuffer  but  little  Con- 
fufion  of  the  Blood  that  flows  into  the  Ventricles  ; 
l^ecaufe  each  Ventricle  receiving  and  difcharging 
the  fame  Quantity  of  Blood,  at  the  fame  Time, 
tliey  will  balance  each  other ;  and  thereby  fuch  a 
f*/lixture  will  be  very  much  prevented. 

Monro 
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Monro  obierves,  tliat  the  Water  Tortoife  has 
very  large  Lungs,  confifting  of  larger  Veficles  than 
Land  Animals;  and  that  they  receive  a  greater 
Quantity  of  Air  to  fLirnilTi  that  Je  ne  ffai  quoi,  fo 
neceffary  for  the  Life  ol  Animals. 

The  fame  Thing  I  have  obferved  in  Frogs. 
Cheselden's  Anatomy. 

While  Foetufes  continue  in  Utero,  their  Muf- 
cles  commonly  a6l  only  by  their  natural  Contrac- 
tion ;  but  fometimes,  when  the  Eafe  of  the  Foetus, 
or  its  Prefervation,  requires  a  Change  of  Situation  ; 
it  feems  to  perform  fome  voluntary  Motions  called 
its  Stirrings. 

The  Poilure  of  a  Child  is  owing  to  the  Mufcles 
being  left  to  their  natural  Contraftions ;  the 
ftronger  ones  always  prevailing,  till  their  Anta- 
goniils  exert  fuch  a  Refiftance,  by  being  extended, 
as  brings  them  to  an  Equilibrium.  Hence  the 
Spine  is  bowed  iorward  ;  the  Head  bended  to- 
v/ards  the  Knees  ;  the  Thighs  are  brought  for- 
v/ards  •,  the  Legs  bended  backwards  •,  the  Arms 
hang  down,  but  are  drawn  a  little  torwards ;  the 
Fore- arms.  Hands,  and  Fingers,  are  all  bended  ; 
thereby  the  Hands  are  placed  round  the  Knees. 
JMoNRo's  Medical  Effays,  Vol.  IL 

How  FAR  THE  MoUTH,  OR  THE  LTmBILICAL 

Vessels,  are  necessary  to  the  Nou- 
rishment OF  Foetuses-^. 

Several  Fcetufcs,  born  without  Mouths,  beinp; 
found,  on  Examination,  to  ha\'e  another  Pallage 
from  the  Surface  of  their  Bodies  to  their  Sto- 
machs, have  induced  Authors  to  aifert  the  Uni- 
verfality  of  thefe  vicarious    PafTagcs,  and   brinp- 


*  See  Monro,  in  the  Medical  Efiays,  Vol.  H. 
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that  as  an  Argument  for  the  Nutrition  of  Fce- 
tufes  by  the  Mouth  :  But  others  have  given  ac- 
curate and  well-vouched  Hiftories  of  Monflers 
that  had  no  fuch  PafTages. 

Three  Children'*',  a  Whelp -I",  and  a  Lambj), 
were  brought  forth  without  Heads,  or  any  PalTage 
into  the  Chylopoietic ;  others,,  with  Hands,  had 
no  PafTage  to  the  Stomach  J  :  Some,  who  had  a 
PalTage  into  the  Stomach,  wanted  Inteftines  **  ; 
and  into  the  Inteflines  of  others  nothing  could  get 
down'*-f . 

Thefe  Examples  fliew  the  little  NecelTity  there 
is  for  either  Mouth,  or  chylopoietic  Organs,  for 
the  Nourifhment  of  Foetufes  :  Yet  fome,  who  are 
of  Opinion  that  it  is  conveyed  by  both  the  umbi- 
lical Veins  and  Mouth,  fay,  that  the  Supply  by 
the  Navel  may  be  wanting,  as  well  as  that  by  the 
Mouth  ;  and  therefore  both  contributing  towards 
the  Nourifhment  in  the  natural  State  of  the  Foetus. 
Whenever  one  of  them  is  wanting,  the  other  per- 
-forms  the  Fun6bion  of  both  -,  as  is  fometimes  done 
in  other  Parts  of  the  Body. 

A  more  dire6t  Proof  (if  it  was  true)  of  the 
umbilical  VefTels  not  being  necelTary,  is  offered,  by 
two  Examples  of  Foetufes  that  had  no  Navei- 
flrings. 

The  firft  we  meet  v/ith  in  Vander  Wiel's  Ob- 
fervations,  of  a  male  Child,  fifteen  Months  old, 
who  was  fliewn  at  the  Hague  in  the  Year  i68^. 
The  Parents  of  the  Child  faid,  when  he  was  born, 


*  LiTT?.E  Memoires  cle  la  TAcad.  des  Sciences  1701.     Mert 
ibid.  1720.     BucHNERUS,  Act.  Med.Phyfic. 

f  De  Graaf  De  Mulier.  Organ.     Littre  Hiftoiie  de  I'Acad, 
des  Sciences  170-;.     Philof.  Tranl".  No  304. 

il  AiNTOiNE  dans  THift.  de  I'Acad.  des  Sciences  1703.    RuYSCH, 
Thef. 

J  Bellinger,  de  Feet.  Nutrit. 

**  Lemery  dans  I'Hiftoire  de  I'Acad.  des  Sciences  1704. 
-     *t  Calder's  Medical  Eflays,  Vol.  L 
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there  was  not  the  leaft  Veflige  of  the  umbiHcal 
Veffels,  and  the  Navel  was  alfo  wanting  •,  but,  in 
lieu  ot  it,  a  broad,  round,  red  Spot,  as  large  as  a 
Stiver  Piece  of  Money,  covered  with  a  very  thick 
Skin,  appeared  in  the  Hypogaftrium,  near  the 
Ofia  Innominata ;  within  the  Circumference  of 
which  Spot  two  PapilluljE,  or  Aqueducts,  we  e 
feen,  at  an  Inch  Diftance  from  each  other,  by 
which  the  Urine  was  evacuated. 

It  feems  very  evident,  that  this  Child  was  not 
really  born  without  the  umbilical  Veffels,  asfome 
Authors  thought :  What  was,  then,  that  red  Spot! 
Nothing  elfe  but  the  Place  of  the  Navel- ftring, 
which,  after  it  had  dropped  off,  had  clofed  up  m 
this  Manner.  And  as  the  Child's  Friends  were 
poor,  they  made  it  a  Prodigy  of  Nature,  to  get 
Money  by  it.    , 

Dr.  Malcolm  Fleming  thinks  he  has  proved, 
that  the  Fcetus  is  partly  nourifhed  by  the  Mouth. 

He  fays,  as  he  was  making  an  Experiment 
upon  the  Lungs  of  a  ftill-born  Calf,  it  came  into 
his  Head  to  open  the  Inteftinum  Re6tum,  which 
was  full  of  Scybales,  or  Balls,  fome  of  which  he 
fpread  on  a  Piece  of  Paper,  to  examine  at  Lei- 
fure,  which  he  did  two  Days  after,  and  found  lull 
of  Hair,  the  fame  with  that  of  the  Calf. 

He  has  made  feveral  other  Experiments  on  this 
Subjeft  •,  all  which  proved  the  fame.  So  he  con- 
eludes,  that  he  had  not  met  with  Authors,  before 
he  made  thcfe  Experiments,  who  had  obferved  to 
have  found  Hair.  As  his  TimiC  is  entirely  taken  up 
in  Pradice,  he  has  not  had  Leifure  to  read  many,  as 
he  fays;  therefore  he  would  have  us  be  obliged  to 
him  for  this  important  Difcovery  !  as  he  termed  it. 
But,  fince,  fome  of  his  Friends  have  been  fo  kind  as 
to  procure  him  Books  \vhich  contain  fomething  of 
the  fame  Obfervation,  &c*. 

•  See  his  Ax-ccv.:it  in  Philof.  Tranl'.  Vol.  I.  for  th?  Year  1755- 
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I  think  we  may  fafely  conclude,  with  ProfeiTor 
Monro,  if,  then,  accurate  Inflances  are  recorded 
of  Foetufes  being  nouriilied  without  any  Poffibility 
of  receiving  Aliment  by  the  Mouth,  or  into  their 
chylopoietic  Organs  •,  and  if  there  is  no  diftinft 
unexceptionable  Proof  of  their  being  ever  fup- 
pHed  with  Nourifhment  without  the  umbilical 
Veffels  ;  it  neceffarily  follows,  that  the  umbilical 
VefTels  are  abfolutely  neceffary  toward  the  Nutri- 
tion of  the  Foetus  ;  and  that  the  Mouth  is  not  fo, 

I  fhall  refer  my  Reader  to  the  Medical  EfTays, 
Vol.  I.  where  Monro  has  colle6led  various  Opi- 
nions, and,  in  Ihort,  whatever  can  be  expecled  on 
fo  obfcure  a  Subjeft. 

Observations. 

The  Fcstufes  fometimes  unite,  and  form  mon- 
flrous  Bodies :  Were  there  in  the  Ovum,  or  pro- 
lific Matter,  monftrous  Embryos  ?  Or  were  thefe 
Monfters  formed  afterwards  by  a  fimple  Union  ? 
by  a  Lufus  Naturas  ? 

But,  I.  It  is  certain,  that  the  Imagination 
multiplies  the  Parts  of  the  Foetus  in  feveral  Cafes, 
There  have  been  Examples,  that  Women  with 
Child,  after  being  flruck  with  the  Idea  of  a  Mon- 
fter,  have  brought  forth  Mo:  flers.  2.  We  daily 
fee  Children  wear  the  Marks  of  their  Mothers 
Longings.  3.  As  Flefh joins;  fo,  by  divers  Ac- 
cidents, the  two  Embryos,  when  they  appear  no- 
thing but  a  milky  Subfiance,  may  be  joiried  to  one 
another. 

There  have  been  Philofophers,  who  would  en- 
deavour to  explain  the  EfFefts  of  Imagination  on 
the  Foetus :  None  but  fuperficial  Vv^its  can  give 
fatisfaftory  Explications.  We  know  nothing  in 
the  human  Body  but  Matter  and  Motion.  When 
a  Mother  is  ftruck  with  fom.e  Objeft,  the  Motion 
increafes  in  her  Body,  becaufe  of  the  Trouble  that 
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arifes  in  her  Soul  -,  this  Motion  cannot  be  com- 
municated to  the  Foetus  but  by  thefe  two  Ways  : 

1.  The  Blood  and  Nerves  of  the  Mother  a2;i- 
tate  the  Womb  ^  this  Agitation  caufes  divers  Ol- 
cillations  in  the  VefTels,  or  the  Roots  that  fix  the 
Placenta  to  the  Womb  j  thefe  Ofcillations  cannot 
but  contradt  or  dilate  the  VefTels  :  What  will  this 
Dilatation  or  Contradlion  produce  ?  A  Motion 
more  or  lefs  rapid  in  the  Fluids.  But  that  Velo- 
city, or  Lentor,  will  be  equal  throughout  all  the 
Body  ;  therefore  one  Part  will  not  be  more  fhaken 
than  the  other. 

Let  us  even  fuppofe,  that  Motion  augments  in 
one  Part*,  can  this  Velocity  only  form  a  Parr  or- 
ganifed  with  all  the  Proportions,  and  like  to  that 
which  ft rikes  the  Eye  of  the  Mother  ? 

We  muft  either  be  very  blind,  or  exceedingly 
clear-fighted,  to  conceive  fuch  a  Phenomenon. 

2.  The  Motion  of  the  Mother  may  be  commu- 
nicated to  the  Foetus  by  the  Fluids  that  fhe  fends 
thither. 

But,  I.  The  Blood  paiTes  not  from  one  to  the 
other,  as  we  have  proved.  There  is  but  one  Sort 
of  Milk  that  enters  into  the  Roots  of  the  Pla- 
centa :  We  know  how  flow  the  Secretions  are. 
Hence  we  may  conclude,  whether  the  Augmenta- 
tion of  the  Motion  can  be  confiderable,  if  nothino- 
but  the  Miik  is  the  Produ6lion  of  it.  2.  If  even 
the  Blood  fhould  flow  from  the  Womb  into  the 
Fcetus,  its  Motion  would  be  but  very  flow  in  the 
Ramifications  of  the  Placenta  -,  it  would  run  a 
little  fwifter  in  the  umbilical  Vein,  but  in  entering 
into  the  difl^erent  Parts  of  the  Foetus,  it  prodigi- 
oufly  decreafes. 

Why,  for  Example,  if  carried  with  equal  Swift- 
ncfs  to  both  Sides  of  tlie  Head,  fliall  it  form  an 
Excrefcence  on  one  Side,  and  not  on  the  other  ? 
Why  will  i:  break  the  I-g^  or  Arms  of  the  Fce- 
tus, 
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tus,  becaufe  its  Mother  had  feen  a  Man  broke 
upon  the  Wheel  ?  Why  will  it  form  Figures  of 
Animals  that  prefent  themfelves  to  the  Eyes  of  a 
Woman  with  Child  ? 

Since  we  have  feen,  that  there  is  no  mechanic 
Law  that  can  produce  this  EfFe6l,  let  us  fee  whe- 
ther there  is  no  other  Caufe* 

I.  If  the  Author  of  Nature  had  eflablifhed, 
that,  at  the  Occalions  of  the  Motions  and  imagi- 
nations of  the  Mother,  it  Ihould  aft  on  the  Fcstus 
conformably  to  thefe  Motions  and  Imaginations, 
this  might  be  the  Caufe ;  but  it  is  not  general. 
There  have  been  Women  flruck  with  feveral  Ob- 
jefts  whofe  ImprefTions  appeared  not  in  the  Foetus. 
2.  If  the  Creator  has  eftabiifhed  thefe  Laws,  it  is, 
in  all  Appearance,  for  other  Reafons ;  and  this 
EtfecS:  mufb  be  looked  upon  as  one  of  the  Incon- 
veniencies  found  in  moil  Part  of  thefe  general 
Laws,  and  which  the  Supreme  Being  did  not  judge 
a  propos  to  make  Exceptions  againil.  ^.  If  we 
might  conjefture,  in  a  Matter  of  fuch  Obfcurity, 
I  Ihould  fufpeft,  that  ail  this  proceeded  from  plaftic 
Natures,  from  which  the  Creator  chofe  to  form 
Bodies  that  receive  Souls.  Thefe  fecondary  Caufes 
would  a(ft  according  to  neceflary  Laws  which  the 
Creator  had  impofed  on  them.  As  their  Anions 
would  not  be  voluntary,  they  would  not  a6l  buc 
according  to  the  Circumftances  to  which  a  fupreme 
Law  fixes  their  Aftion,  then  a  violent  Motion 
would  be  the  Occafion  ;  according  to  which,  that 
which  gives  Form  to  Matter  would  modify  the 
Foetus  ;  that  hinders  me  from  laying  it  again  im- 
mediately upon  the  Creator,  becaufe  they  make 
him  produce,  without  any  Reafon,  a  new  organ- 
ifed  Being. 

This  Inconvenience  is  not  like  that  which  fol- 
lows the  Laws  of  Gravity,  for  Example  i  whence 
a  Motion,  more  or  lefs  violent,  refuics  on  certain 
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Occafions,  that  puts  the  Texture  of  Bodies  out  of 
Order:  But  here  they  introduce  God  working  to 
form  Beings  of  as  difficult  Produclions  as  the  beft 
organifed  Bodies,  and  this  without  any  NecefTity. 
We  might  rather  attribute  this  Work  to  depending 
Caufes  that  were  ordered  to  modify  the  Matter  ac- 
cording to  divers  Circumftanccs. 

The  Refemblance  of  Childrea  to  their  Parents 
may  proceed  from  thefe  plaftic  Natures  whiclt 
iorm  the  Vifage  according  to  the  fprightly  Ima- 
ginations of  the  Mother.  We  beUeve,  tha-,  this 
Likenefs  is  generally  a  reafonable  Foundation  to 
attribute  a  Child  to  a  Man  •,  but  that  is  not  a 
Rule  :  The  Caufe,  which  is  nothing  but  the  Ima- 
gination that  rules  the  Adions  of  the  plaftic  Na- 
ture, fhews  that  a  Child  may  refemble  a  Man  who 
is  not  his  Father :  That  which  is  moil  furprifing, 
is,  that  Children  fometimes  refemble  their  Grand- 
fathers whom  their  Mothers  never  faw,  and  their 
Fathers  have  no  Refemblance  of.  In  this  Cafe, 
there  is  no  other  Reafon  to  be  given  but  the  Ideas 
of  plaftic  Nature. 

But  we  may  fay,  Children  are  like  their  Fathers 
and  Mothers  at  the  fame  Time,  in  fuch  a  Man- 
ner, that  the  Features  of  the  Mother  are  more  ob- 
fervable  than  thofe  of  the  Father,  will  not  appear  r 
■fiut  a  Mother,  who  will  be  more  intent  upon  her 
own  Features  than  upon  thofe  of  others,  will  tranf- 
mit  them  to  her  Child  •,  who,  by  that  means,  wuli 
refemble  his  Grandfather. 

Some  Phyfiologifts  advance,  that  Men  might 
be  formed  without  the  Semen's  being  received 
by  the  Woman.  We  have  nothing  to  do,  fay 
they,  but  heat  them  by  the  Warmth  of  a  Dung- 
hill :  But  this  is  fiilfe.  Thofe  who  advance  this 
Opinion,  have  neither  Experience  nor  Reafon  on 
their  Side  :  As  if  the  Generation  of  our  Species  was 
like  the  Eggs  of  HenSj^  &c.    We  never  can  demon- 
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Urate  that  the  Semen  can  prddoce  any  Effeft  while 
it  is  not  in  the  Refervoir  that  Nature  defcined  iX)r 
it.  If  the  Heat  of  a  Dunghill  could  unfold  the 
Embryo,  could  not  the  natural  Heat  unfold  it 
better  in  Men,  who  retain  their  Semen  a  long 
Time  ?  It  would  follow  hence,  that  a  Man  would 
at  laft  find  himfelf  with  Child. 

I  know  they  have  told  us  fome  Stories  there- 
upon ;  but  thefe  are  Tales  that  an  Anatomiit  will 
never  believe  but  by  ocular  Demonftration,  or  un- 
lefs  authentic  WitnelTes  aver  it. 

Some  Men,  in  their  Writings,  have  advanced, 
that  young  Women  have  conceived  without  the 
Approach  of  the  Male ;  but  this  ought  alfo  to  be 
rejefted  :  It  is  needlefs  to  refute  fuch  abfurd  No*- 
tions. 

The  Fcerus  refpires  not ;  however,  fome  Au- 
thors have  oppofed  it.  Hippocrates  fay:~,  that 
the  Foetus  pumps  Air  through  the  Noftrils  and 
Mouth ;  and  the  great  Mr.  Boyle  brought  fome 
Proof  to  fupport  a  Part  of  this  Opinion,  at  leafl. 

The  Foetus,  properly  fpeaking,  refpires  not,  ac- 
cording to  his  Opinion  :  Neverthelefs,  fays  he,  as 
it  appears,  by  our  Experiments,  that  all  Fluids 
contain  Air ;  it  v/ill  not  be  an  abfurd  Opinion  to 
believe  that  the  Foetus,  being  fomev/hat  grov/n, 
refpires  a  little  •,  fmce  the  fuperior  Part  of  the 
Amnios  is  emptied  of  its  Fluid,  and  filled  only 
with  a  vaporous  Fluid. 

He  proves  it  by  the  Cries  of  the  Child  while  as 
yet  in  the  Womb,  and  the  Noife  of  young  Chick- 
ens which  the  Hen  has  not  hatched. 

Spon  was  perfuaded,  by  the  fame  Reafons,  that 
the  Foetus  refpires  in  the  lafl  Months^  but  with- 
out any  great  Adlion  of  the  Mufcles  of  the  Tho- 
rax. The  following  are  a  few  Reafons  to  proves 
that  there  is  no  Refpiration  in  the  Fcecus  before  its 
Enterance  into  the  World. 

B  b  2  I.  The 
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I.  The,  Diaphragm  is  extraordinarily  rarefied. 
2.  The' Lobes  are  flattened,  and  raifed  towards  the 
external  Part.     3.  As  foon  as  the  Lungs  have  re- 
fpii-ed,.  they  fwim  on  the  Surface  of  Water,  and 
acquire  a  veficular  Form.     But,    4.  When  they 
have  not  refpired,  they  fink  to  the  Bottom  when 
-  put  in  Water,  and  have  not  the  Colour  which  the 
Air  gives  them  when  it  has  entered.      5.   If  there 
were  any  Air  in  the  Lungs  of  the  Foetus,  they 
would  fwell  when  put  in  the  Air-pump  ;  never- 
thelefs   this  happens   not,  whatever  Exaclnefs   be 
taken  in  pumping  the  Air :  \\'hen  they  are  taken 
out  of  that  Machine,  they  fink  to  the  Bottom,  as 
before.     6.  In  a  Word,  it  is  impofllble  that  Re- 
fpiration  fhould  be  performed  with  the  fmall  Qiian- 
tity  of  Air  which  is  found  in  the  Uterus.     7.  That 
which  was  advanced  about  the  Cries  of  the  Foetus 
before  it  appears,  is  abfolutely  fabulous  ;  the  moft 
that  could  be  heard  were  Grumblings,  caufed  by 
the  Motion  of  the  Waters,   and  Air  of  the  Vagina 
or  Inteitines.     What  was  faid  concerning  young 
Chickens,  is  no  lefs  falfe  :   We  never  hear  them 
but  when  the  Shell  is  broken.     8.  Somae  Authors 
have  afferted,  that  the  Placenta  performed  the  Part 
of  the  Luiigs,  and,  by  its  means,  the  Mother  fur- 
nifhed   the  Fcetus  with   Air  neceflliry  for  Life. 
We  cannot  deny  that  there  pafles  a  little  Air  from 
the  Mother  to  the  Child  :   But  does  that  prove  Re- 
fpiration  in  the  Child  itfelf  ?  Bergerus  fays,  that 
the  Foetus  has  no  need  of  Air  to  counterbalance 
the  Preffure  of  that  which  the  Mother  is  environed 
with,  becaufe  it  receives  from  the  Mother  a  Por- 
tion of  Lymph  verv  much  rarefied,  which  is  enough 
agitated   by  the  ^ther.     9.  The  Motion  of  the 
Blood  is  very  flow  in  Dogs,  which  are  yet  inclofed 
in  thefe  Waters,     We  fcarce  feel  the  Pulfation  of 
the  Heart;  but  when  the  Animals  have  once  re- 
fpired. 
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fpired,  the  reciprocal  Motions  of  the  Thorax  make 
the  Blood  flow  with  Rapidity. 

Harvey  delivers  a  Propofition  which  is  n,ot 
eafy  to  be  folved.  He  aflcs,  How  it  is  polTible 
that  a  Foetus,  coming  into  the  World  without  its 
Coverings  of  the  Womb,  can  live  long  enou^li 
fhut  up  in  theie  Waters  ?  And  why  it  dies  (when 
it  has  once  refpired)  if  Breath  fails  it  ? 

I.  Some  have  anfwered,  That  the  Blood  cir- 
culates no  more  through  the  Foramen  Ovale,  as 
foon  as  the  Foetus  has  refpired.  If  this  were  fo, 
it  is  evident,  that  as  foon  as  the  Foetus  received 
Air  in  the  Lungs,  it  could  have  no  more  Life  when 
it  refpired  not. 

'  Kerkering  feems'  to  confirm  this  Idea,  when 
he  fays,  that  the  Foramen  Ovale  is  clofed  in  the 
Foetus  refpiring,  by  means  of  its  Valvulse.  For 
the  Blood,  returning  from  the  Lungs,  fills  the  left 
Auricle,  and  applies  the  Valve  to  the  Hole. 

But  if  we  examine  this  Anfwer  with  Attention, 
we  fhall  fee,  that  it  cannot  fatisfy  the  exad  In- 
quirer. 

1.  Experience  teaches  us,  that  the  Foramen 
Ovale  does  not  clofe  fo  foon  :  The  Opening  is  feen, 
fometimes,  three  or  four  Months  after.  There 
have  been  Subjeds  of  grown  Perfons  who  had 
their  Foramen  Ovale  open. 

2.  In  Infpiration  the  Blood  enters  into  the 
Lungs,  and  goes  out  by  Expiration :  According 
to  this  Opinion,  when  the  Child  wants  Air,  the 
Blood  cannot  circulate  in  the  Lungs,  fince  Infpi- 
ration cannot  be  performed.  Thefe  Lungs  emp- 
tied, tranfmitted  their  Blood  to  the  left  Auricle, 
which  propelled  it  into  the  left  Ventricle;  thence 
it  returns  again  into  the  right  Auricle  by  the  Vena 
Cava.  Why  cannot  this  Blood  pafs  through  the 
'Foramen  Ovale,  as  when  in  the  Womb  ? 

■     B  b  3  3.  The 
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3.  The  only  Difference  found  in  the  Circulation 
of  the  B!ood  of  the  Foetus  is,  that  it  is  obliged  to 
pafs  into  the  inferior  Parts  in  larger  Quantities  •, 
but  this  Difference  cannot  hinder  the  Circulation 
through  the  Fora'men  Ovale. 

4.  Bergerus  fays,  That  the  Foetus  is  not 
expofed  to  the  Preffure  of  the  Air  when  it  is 
in  the  Womb,  and  in  its  Waters;  but  if  the 
Air  touches  it  not  immediately,  it  preffes  it  as 
much  by  means  of  the  Membranes  and  Water : 
Therefore  this  Reafon  is  not  fufficient.  Befides, 
in  cafe  the  Air  fhould  comprefs  the  Foetus  more 
out  of  its  Membranes  ;  I  do  not  fee  that  this  ought 
'to  hinder  Circulation  through  the  Foramen  Ovale. 
On  the  contrary,  the  Air,  in  preffing  the  Thorax, 
fnould  reduce  the  Lungs  to  a  fmall  Extent,  the 
fame  as  before  Refpiration  ;  therefore  every  Thing 
would  be  found  in  the  Situation  which  was  neceflary 
for  the  Circulation  of  the  Blood  as  before  its  Birth. 

5.  I  Know  not  how  Harvey  made  his  Expe- 
riment:  Perhaps  he  put  a  Foetus,  Juft  born,  into 
an  Air-pump.  If  this  was  the  Cafe,  it  would  not; 
be  furpriffngthat  Death  followed  the  Privation  of 
the  Air  -,  for  then  the  whole  Machine  is  difordered 
by  the  Defeft  of  the  Equilibrium  which  is  found 
between  the  internal  and  external  Air. 

If  Harvey  flopped  the  Refpiration  of  any  Foe- 
tus, and  did  it  either  in  Infpiration  or  Expiration  -, 
if  in  Infpiration,  Ave  fee  that  the  Air,  being  ftopped 
in  the  Lungs,  will  not  permit  the  Blood  to  cir- 
culate, fmce  it  will  with  Vehemence  enter  the 
Lungs  without  being  propelled  there  ;  if  during 
Expiration,  I  fee  not  how  this  Phasnomenon  may 
be  explained.  Perhaps  we  may  fay,  that  the  Air, 
which  is  always  in  the  Lungs,  rarefies  it  fa  much, 
by  its  Heat,  that  it  kills  the  Foetus. 

A  certain  Author  mentions  an  Example  of  a  Sol- 
dier who  found  a  Womb  in  the  Water,  which  in- 
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elpfed  a  Foetus  ftill  living  in  it. 
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LECTURE     XIX. 

Of  the  Gravid  Uterus,  and  the 
ExcluHon  of  the  Foetus. 


S  the  FcEtus  grows  larger,  fo  the  Ma- 
trix increales  proportionably  \  the  fer- 
pentine  Arteries,  of  which  it  is  com- 
pofed,  being  extended  by  the  impel- 
led Blood,  and  ftretched  into  a  more 
direfl  Coiirfe.  Thus  its  Thicknefs  continues  the 
fame  j  becaule  the  great  Qiiantity  of  Blood,  which 
dilates  the  Arteries  and  Veins,  makes  up  for  the 
Extenuation  of  the  folid  cellular  and  fibrous  Sub- 
ftances  -,  and  the  Fundus,  efpecially,  increafes  more 
than  the  reft  -,  fo  that,  by  dilating  the  above  Tubes, 
thefe  laft  feem  thus  to  defcend  from  the  Middle  of 
the  Uterus,  which,  at  prefent,  by  Degrees  rifes 
rfrom  the  Pelvis,  even  as  high  as  the  Stomach 
itfelf,  fo  as  to  comprels  all  the  abdominal  Vifcera, 
and  more  particularly  the  Bladder  andReftum. 

During  this  whole  Time  of  the  uterine  Gefta- 
tion,  the  Os  Tincfe  is  never  perfeftly  clofed,  and 
defended  from  the  Air  by  a  thick  Mucus  from  the 
■  Sinufes,  nay,  perhaps  from  the  Veficles  which  are 
fituated  in  the  Cervix  of  the  Matrix,  then  being 
comprefTed,  oozing  out,  more  or  lefs,  their  Con- 
tents ;  v/hich  make  Wom.en  with  Child  alv/ays 
wet,  more  or  leis,  as  they  complain.  Therefore  it 
is  cjuite  idle  to  imagine,  with  fome  Authors,  that 
B  b  4  this 
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this  Mucus,  or,  as  they  call  it.  Corpus  Luteum, 
glued  up  the  Orifices  of  the  Womb. 

The  Cervix  oF  the  Uterus  itfelf  yields  to  the 
Extenfion  of  its  Body,  fo  as  to  become  exceeding 
fhoit,  and  forming  a  broad  flat  Aperture,  of  no 
fenfible  Length  -,  which,  about  the  Time  of  Par- 
turition, is  always  more  relaxed. 

The  Fcetus,  in  the  firfl  Months,  has  no  certain 
fixed  Situation  -,  but,  being  grown  to  a  confider- 
able  Volume,  is,  about  the  Middle  of  the  Time 
of  Gefhation,  folded  together  in  fuch  a  "Manner, 
that  its  Head  lies  between  the  Knees  -,  and,  being 
the  heavieft  Part,  it  fublideSi  by  Degrees,  more  and 
more  towards  the  Cervix  of  the  Uterus. 

The  increaiing  of  the  Foetus  excites,  at  firft, 
uncommon  Commotions,  by  which  the  Sides  of 
the  irritated  Uterus  endeavour  to  difengage  them- 
fclves ;  and  at  length,  towards  the  Conclufion  of 
the  ninth  folar  Month,  when  both  the  Weight  and 
Reftleflhefs  of  the  Fcetus  often  thicken  the  Womb, 
become  now  intolerable.  Its  Head  is,  by  the 
Readion  of  the  Uterus  and  Abdomen,  impaded, 
fomewhat  like  a  Lump,  into  the  Pelvis,  fo  as  to 
give  the  Mother  great  Uneafmefs,  as  if  a  Quan- 
tity of  Faeces  was  colle<5ted  for  Exclufion  in  the 
Redum  :  In  Confequence  of  which.  Pain  obliges 
her  to  flrain,  which  facilitates  and  forwards  the 
P  el  i  very. 

The  Tenefmus  thus  increafing  till  it  is  no  longer 
tolerable,  the  Mother  ufes  all  her  Efforts  by  very 
deep  Infpirations,  which  prefs  the  Uterus  and  Vif- 
cera  downwards  -,  and  at  the  fame  Time  the  Uterus 
itfelf,  by  its  cpntraflile  vital  Force,  now  increafed 
by  the  Stimulus,  conftringes  itfelf  fo  powerfully 
about  the  Foetus,  as  fometimes  to  exclude  it,  with- 
out further  Help  from  the  Mother,  &c. 

Now 
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Now  the  Amnios,  filled  with  the  Waters,  is  firft 
protruded  vertically,  before  the  Head  of  the  Fce- 
tus,  fo  as  to  dilate  the  Os  Internum  Uteri ;  in 
which  the  Membranes,  being  by  Degrees  extenu- 
ated and  dilated,  eafily  break,  and  difFufe  their 
Contents ;  which  lubricate  the  Paffage,  and  relax 
the  Parts  of  the  Vagina. 

The  Head  of  the  Infant  naturally  prefents  itfelf 
with  the  Face  to  the  Os  Sacrum,  being  direfted 
that  Way  by  its  Weight ;  and  being  urged  for- 
wards, fomewhat  like  a  Wedge,  it  further  dilates 
the  Os  Uteri ;  till  at  length,  by  the  more  powerful 
Efforts  of  the  Mother,  the  Head  of  the  Child  is 
thruft  out  through  the  diftraftile  Vagina,  with  in- 
tolerable Pain  generally  to  the  Mother,  and  an 
univerfal  Tremor  of  Body ;  and  if  none  of  the 
Bones  of  the  Pelvis  happen  foon  to  prefs  unequally, 
the  Child  eafily  advances,  and  is  foon  born. 

The  Uterus,  which  hitherto  had  been  diftended 
beyond  Imagination,  now  contrafts  itfelf,  by  the 
elallic  Power  of  its  Fibres,  fo  fuddenly  and  power- 
fully, as  often  to  catch  and  embarrafs  the  Hand  of 
the  Deliverer  ;  and  fometimes  retain  the  Placenta, 
if  it  be  not  foon  loofened,  and  withdrawn. 

By  feparating  the  Placenta  from  the  Matrix,  the 
uterine  Vefi^els  bleed,  but  are  comprefiTed  no  lefs 
than  by  the  Elafticity  of  their  own  Tunics  -,  whence 
a  large  Qiiantity  of  Blood,  which  was  colleifted  in 
the  uterine  Subfrance,  flows  out,  and  is  named 
Lochia ;  at  firft  a  mere  Gore,  but  afterwards  its 
purple  Colour  changes,  by  Degrees,  to  that  of  a 
yellov/  Serum  ;  and  as  the  Openings  of  the  Veffels 
contradi  themfeives  more,  they  at  length  become 
of  a  whitifh  or  wheyifh  Colour ;  and  then  the 
^mple  Excoriation  of  the  Uterus  foon  recovers  a 
new  Epithelium,  or  Cuticula,  and  fhrinks  up  to  a 
Bulk  not  much  exceeding  that  of  the  primitive 
Yolume. 

Xhovigh 
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Though  the  Time  of  Delivery  is  pretty  fixed, 
yet  it  may  happen  in  one  or  more  days,  nay,  in  the 
fame  Woman  at  different  Births  ;  but  it  is  always 
certain  as  to  the  Month ;  feeing  it  happens  from 
the  fifteenth  Day  of  the  ninth  Month  to  the  End, 
or  thirtieth  Day  of  the  fame.  And  though  fome 
Women  affure  us,  that  Delivery  may  happen 
{boner  or  later  than  the  fixed  Time  we  here  men- 
tion; yet  I  fufpe6l,  very  much,  that  they  are 
wrong  in  their  Reckonings,  as  not  being  exactly 
certain  of  the  Time  in  which  they  conceive.  For, 
that  Nature  fhould  be  uniform  in  her  Funftions,  it 
is  neceilary  that  Woman  fhould  have  her  limited 
Time,  as  well  as  other  Animals  :  Neverthelefs,  I 
am  of  Opinion,  that  feveral  Circumltances  may 
promote  or  retard  the  Delivery  for  fome  Days. 

Authors  are  varioully  divided  in  refpe6t  to  the 
iExclufion  of  the  Foetus.  Some  attribute  it  to 
the  Colleflion  of  the  Meconium,  which  irritates 
the  Inteftines  of  the  Foetus,  and  makes  it  ftruggle 
in  the  Uterus,  and  endeavour  to  get  out  of  it : 
Others  think,  that  it  is  the  Acrimony  and  Irrita- 
tion of  its  Urine  in  the  Bladder  :  Others,  again, 
will  have  it,  that  it  is  the  Difficulty  of  the  Uterus 
in  yielding  to  the  Volume  of  the  Foetus.  It  may 
.be,  probably,  that  the  ftimulating  of  the  Meco- 
nium and  Urine,  the  Smalnefs  of  the  Matrix,  with 
the  Difficulty  it  has  to  dilate  after  a  certain  Exten- 
fion,  m.ay  contribute  to  the  Exclufion  of  the  Foe- 
tus at  the  ordinary  Term  :  But,  however,  I  think 
we  ought  likewife  to  confider  the  Poflure  of  the 
jr^oetus. 

We  are  to  obferve,  that  the  Foetus  is  in  an 
.Equilibrium  with  the  Water  which  furrounds  it 
in  the  Membranes  of  the  Placenta ;  its  fpecific 
.Gravity  being  the  fame  with  that  of  the  Waters ; 
it  freely,  without  Conftraint,  floats  therein,  and  is 
equally  comprefied  on  all  Sides,  the  included  Flu- 
'  ids 
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ids  rendering  the  Compreffion  uniform  and  gentle; 
in  lieu  if  the  Foetus  lay  dry  in  the  Uterus,  it 
would  be  continu^ly  fubjecl  to  unequal  Contrac- 
tions of  the  Matrix  and  adjacent  Parts. 

In  this  State  'the  Foetus  has  its  Head  upwards, 
and  Feet  towards  the  Orifice  of  the  Uterus,  with 
the  Face  to  the  Mother's  Abdomen  :  During  the 
jfirft  fix  Months  it  commonly  remains  in  this  Situ- 
ation, the  Head  being  towards  the  Mother's  Na-^ 
vel ;  for  its  Feet  are,  during  that  Time,  fpecifi- 
cally  heavier  than  the  Head :  But  this  Part  be- 
gins, at  length,  to  grow  proportionably  fafter  than 
any  other ;  wherefore  its  fuperior  Weight  turns 
jtlie  Foetus,  with  ks  Head  downwards,  to  the  Ori- 
fice of  the  Uterus. 

This  Change  of  its  Situation  is  owing  to  the 
fpeedy  Growth  of  the  Brain,  &c.  which  generally 
happens  about  three  Weeks  or  a  Month  before 
the  Time  of  die  Delivery,  when  Women  fay  their 
Bellies  are  fallen,  and  find  themfelves  fomewhat 
lighter,  and  more  aftive,  than  before  •,  but  f&d  a 
greater  Weight  on  the  Orifice  of  the  Uterus  by 
the  ComprefTion  of  the  Foetus's  Head  and  Shoul- 
ders. 

It  may  be  demanded.  What  is  it  that  difpofes 
the  Orifice  of  the  Uterus,  with  the  Vagina  and 
Vulva,  to  dilate  themfelves,  and  give  way  to  the 
propelled  Fcetus  •,  and  what  ,are  the  Vires,  or  Mo- 
menta, which  exclude  it  ? 

I .  We  anfwer.  That  the  conftant  Comprefllon 
of  the  Head  againft  the  internal  Orifice  of  the 
Matrix  gradually  expands  the  infarfted  Organs  of 
the  Vefiels,  Vagina,  &c.  whence  they  become 
^Edematous  by  the  Stagnation  of  the  Serum,  which 
continually  bathe  and  relax  thefe  Parts  prodigi- 
oufly,  fo  that  they  may  be  confiderably  diflende4 
without  any  "Laceration,  ■- 

Z^  Wha| 
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2.  "What  are  the  Powers  v/hich  exclude  the 
Feet  us  ? 

We  anfwer,  They  are  partly,  the  various  Strata 
of  mufcular  Fibres  of  the  Uterus  v/hich  conftridt 
it,  as  every  Midwife  may  b:  fenfible  of,  when  they 
depart  the  Placenta  from  the  Matrix  ;  at  which 
Time  we  eafily  feel  its  Conllridion  *.  Befides, 
we  are  to  add,  that  the  abdominal,  diaphragm 
Mufcles,  &c.  concur  alfo  for  itsExclufion. 

Some  Authors  have  imagined,  that  the  OlTa 
Pubis  yields,  at  the  Time  of  Delivery  :  But  I 
think  they  muft  never  rightly  confider  the  Me- 
chanifm  of  their  Ligaments,  otherwife  they  cer- 
tainly would  not  have  thought  fo. 

As  for  Saviard*s  having  related  that  he  heard 
the  Bones  of  the  Pelvis  of  a  Woman  crack  -,  I  am 
rather  inclined  to  think  that  it  was  the  OfTa  Fe- 
moris  in  the  Acetabula. 

The  Fcetus  in  Utero,  as  we  have  obferved  be- 
fore, has  its  Head,  for  about  fix  Months,  towards 
the  Mother's  Navel;  that,  by  this  Situation,  the 
Placenta  may  the  better  adhere  to  the  Matrix  : 
Soon  after,  it  is  turned  downwards ;  the  Uterus  is 
follicited,  by  its  "Weight,  to  yield,  at  the  Orifice  of 
this  Organ,  to  the  propelled  Chorion  and  Amnios ; 
which,  with  the  Waters  they  contain,  form  a  kind 
of  fmail  Veficula  in  the  Orifice  of  the  Uterus. 
This  Protuberance  ought  not  to  be  burfted  too 
foon,  but  lliould  remain  till  the  Woman  is  really 
in  Labour  :  For  if  the  Waters  evacuate  too  early, 
the  Delivery  is  generally  the  more  difficult  -,  as 
thefe  Waters  or  Liquors  facilitate  the  Exclufion  of 
the  Child. 


*  RuYSCH  fancied  that  he  had  lound  a  circular  Mufcle  in  the 
Fundus  of  the  Matrixj  which  he  thought  was  for  the  Exclufion  qf 
jl)ie  Fatus, 
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Thus  the  Child  gradually  advances  enlarging 
its  PalTage  till  it  is  excluded  out  of  the  Womb : 
When  it  is  thus  protruded  into  the  Vagina  to  its 
Ears,  it  is  laid  to  be  in  the  PalTage. 

We  lliould  not  be  furprifed  that  the  Infant 
ihould  fo  eafily  pafs  where  its  Head  did  :  For  ic 
is  geometrically  demonftrated,  that  the  Circum- 
ference of  its  Head  is  greater,  or  at  leaft  as  great, 
as  that  of  its  Shoulders.  But  this  Proportion  of 
the  Head  and  Shoulders  is  obferved  only  in  In- 
fants ;  wherefore,  if  the  Child's  Head  once  pafTes, 
the  reft  foon  follows ;  except  a  Mifconformation 
of  its  Shoulders  be  too  large. 

The  Infant  being  thus  in  its  Paflage,  if  the 
Membranes  fhould  not  be  lacerated,  we  ought  to 
do  it,  in  order  to  let  out  the  Liquors,  to  lubricate 
the  Parts,  which  facilitates  the  Delivery. 

After  the  Child  is  born,  and  Navel-ftring  tied 
about  two  Fingers  Breadth,  the  next  is  the  Pla- 
centa, vv'hich  ufually  foon  follows  the  Child  ;  but 
if  it  ftill  adheres  to  the  Uterus,  the  Midwife  muft 
difengage  it  gently,  without  Violence. 

Vv^e  are  now  to  obferve  the  Symptoms  which 
follow  Parturition. 

The  firft  and  chief  is,  a  fanguine  Evacuation, 
or  kind  of  Haemorrhage,  proceeding  from  the 
parting  the  Placenta  from  the  Appendices  Csc'u 
or  Sinufes  of  the  Uterus,  which  are,  at  this  Time, 
very  large,  and  turgid  with  Blood ;  whence  the 
Flux-  is  fometimes  very  confiderable,  but  feldom 
dangerou:.  On  the  contrary,  if  it  be  ftopped  be- 
fore the  uterine  VelTels  are  evacuated,  it  is  always 
of  bad  Ccnfequence  to  the  Woman. 

This  EvacuatioiA  is  named  Lochia,  lafts  fome- 
times only  about  an  Hour,  and  retains  a  fangui- 
neous  Colour  for  three  or  four  Days,  fometimes 
only  two.  This  fanguineous  Evacuation  gradu- 
ally grows  of  a  higher  Colour,  and  about  the  End 
-        "  of 
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of  ten  or  twelve  Days  the  Flux  is  generally  purely 
la6teal ;  and,  laflly,  lymphatic :  However,  this 
varies,  according  to  the  Temperament,  Climate, 
and  other  Circumftances. 

Dr.  AsTRuc  fays,  he  has  feen  fome  Women 
who  have  had  the  Lochia  for  fix  Weeks,  or  not 
over  till  the  Menftrua  appeared. 

While  they  flow,  and  pafs  through  the  different 
Degrees  already  obferved,  the  Uterus  and  Appen- 
dices Venofas  are  contracted  in  the  fame  Propor- 
tion ',  and  the  Colatoria  La6lea,  which  comprefled 
them,  are  alfo  evacuated*. 

Preternatural  Births  are  occafioned  by  the  Situ- 
ation of  the  Child  in  the  Time  of  Labour,  op- 
pofite  to  what  we  have  before  obferved. 

The  firft  is,  when  his  Feet,  either  feparately  or 
jointly,  prefent  themfelves  firft  to  View.  In  this 
Cafe,  the  Midwife  fliould  obferve  if  there  are  not 
more  than  one  Infant  in  the  Womb,  for  fear  of 
taking  hold  of  a  Foot  or  Hand  of  each  of  them. 
Whatfoever  Parts  the  Child  prefents  for  Birth,  ex- 
cept its  Head,  we  call  preternatural,  which  are 
attended  with  great  Difficulty  in  delivering  the 
Woman  of  a  live  Child  :  However,  we  ought  al- 
ways to  ufe  our  utmofl  Endeavours  to  procure  a 


*  When  the  Time  of  Deliveiy  approaches,  the  Orifices  ot  the 
Matrix  begin  gradually  to  dilate.  The  Midwife  ought  to  introduce 
the  Fingers  into  the  Vagina,  to  k.now  the  State  of  die  Uterus,  and 
the  Pofture  of  the  Child ;  whether  it  be  his  Head,  Hand,  Foot,  Pla- 
centa, Sec.  which  prefents  itfcK  for  the  Birth;  wliicii  Parts  are  eafily 
diftinguiflied  by  expert  Midwivesj  and  to  take  Care  not  to  miltake 
the  Protuberance  of  the  Membranes  of  the  Foetus  with  the  Waters^ 
for  the  foft  Part  of  his  Body. 

The  Child  may  be  in  its  nat^n'al  Situation  for  Birtli,  yet  cannot 
be  delivered ;  occafioned  eiiiicr  by  Milconformation,  or  a  Colleflion 
of  the  OlVa  Ilia  within  the  Sacrum,  or  from  the  Enormity  of  tlie 
Child  ivielf,  <S;c. 

(C;5'  I  intend  hot  here  to  give  a  Syftem  of  Midwifer}',  as  that  Sub- 
ject properly  belongs  to  the  Prartice  of  Surgei-y  ;  which,  if  tWele  Lec- 
tures be  gencroufiy. received  by  the  Britilh  Tyros  in  Anatomy,  I  may 
hereafter  ^nibllfli  another  Courfe  of  LciSlures  upon  the  Thtor)-  and 
i*i-a£tlce  oi  Surgery. 

5  na- 
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natural  Birth  firll.  As  for  the  Ufe  of  a  Forceps, 
Fellets,  or  Crotchets,  I  rejed  them  -,  the  bell 
Thing  is  the  Hand,  for  the  Delivery  of  a  Child 
alive.  In  Fad,  I  am  incUned  to  tiiink,  that  the 
Author  or  Inventor  of  the  Forceps,  &c.  contrived 
them  to  fupply  the  Deficiency  or  Enormity  of  his 
Hands ;  which  I  farther  think  is  very  unkind  to 
the  fair  Sex,  to  attempt  helping  them  at  the  very 
Time  when  they  generally  find  their  Burden  too 
large  for  the  Parts,  without  adding  a  clumfy  Hand. 
Therefore  Women  fhould  examine  the  Hand  of 
the  Midwife  fhe  intends  to  employ. 

1  iliall  here  take  the  Opportunity  to  recommend 
one  of  the  belt  ElTays  which  has  been  wrote  in  the 
Enghlh  Language,  by  the  ingenious  Dr.  John 
Burton  of  York.  I  have  not  the  Pleafure  of 
being  acquainted  with  the  Author  i  therefore  the 
Public  cannot  accufe  me  of  being  partial  :  For 
there  are  other  Books,  of  this  Kind,  wrote  by  Au- 
thors of  Fame,  perhaps,  in  London,  which  are 
quite  defective. 

Observations* 

A  Laceration   of  the  Uterus-''. 

The  frequent  fudden  Deaths  of  Women  in 
Child-bed  are  often  very  affiidting  to  whole  Fa- 
milies. In  moll  Cafes  of  that  Kind,  an  Hemor- 
rhage has  been  blamed,  and  perhaps  not  always 
without  Reafon  :  But  I  have  difcovered  Caufes  of 
it,  which  arc  Hill  more  infuperable. 

On  the  Firll  of  July  1747.  there  v/as  brought 
to  the  Theatre  a  Woi^an  who  was  delivered  after 
a  very  hard  Labour,  attended  with  cold  Sweats. 
I  dilTeifled  her  about  Half  an  Hour  after  her  Death,. 


*  Extraflied  from  Haller's  Opufcula  Pathologia. 

and 
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and  found  a  large  Hole  in  the  left  Side  of  the 
Neck  of  the  Womb,  both  in  the  Cervix  itfelf,  and 
in  the  Peritonasum,  which  connefls  the  Uterus  to 
the  Vagina.  The  Cervix  was  full  of  confufed 
Valves,  the  Uterus  itfelf  almoft  fcirrhous,  very 
thick,  and  though  thinner  at  the  Interval  between 
the  Fallopian  Tubes  than  elfewhere,  yet  even  there 
it  was  a  full  Inch  in  Thicknefs,  and  had  a  great 
Number  of  white  tranfverfe  Fibres.  In  the  middle 
Space  above  the  Cervix,  the  Uterus  was  almoft  two 
Inches  thick,  compa6t,  and  full  of  fmall  Orifices 
of  Arteries.  That  Part  to  which  the  Placenta  had 
been  fixed,  had  a  great  many  little  Portions  of  the 
Chorion  adhering  to  it :  The  Adhefion  of  the  Pla- 
centa had  been  circular  between  the  Fallopian 
Tubes,  which  went  off  below  the  Middle  of  the 
Uterus,  and  were  pendulous,  as  ufual. 

One  of  the  Ovaria  was  quite  found  -,  in  the  other 
a  fmall  Foramen  appeared,  together  with  a  vaf- 
cular  pellucid  Tumor.  From  the  Foramen  went 
a  pellucid  Vein,  not  very  fmall  •,  and  an  Incifion 
being  made  in  the  Tumor,  it  appeared  to  be  a 
Corpus  Luteum,  fpherical,  feparable  from  the 
Ovarium,  yellow,  vafcular,  furrowed,  and  cluf- 
tered  like  a  Bunch  of  Grapes,  without  any  Fovea. 
Under  it  were  Velfels  of  a  pretty  large  Size,  and 
in  the  fame  Ovarium  there  were  like  wife  other 
fmall  Ova,  as  they  are  called. 

In  the  Cervix  of  the  Uterus,  a  little  above  its 
Orifice,  were  a  great  many  large,  oblique,  mucous 
Sinufes.  The  inferior  Duft,  fituated  near  the  Mid- 
dle of  the  Vagina,  was  about  an  Inch  long,  and 
without  any  Gland. 

The  anterior  Rug?E  of  the  Vagina  were  found, 
and  the  Sinufes  at  the  Urethra  full  of  Mucus. 
The  internal  Membrane  of  the  Uterus  was  thin, 
fmooth,  adhering  very  firmly,  and  here  and  there 

porous. 
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porous".  Under  it  was  an  immenfe  Number  of 
Veins    which  were  very  turgid. 

The  flefhy  Subftance  of  the  Uterus  was  full  of 
Chinks,  unequal,  lobular,  conglomerated  as  it 
were,  and  of  a  white  Colour. 

The  Uterus  itfelf  nroperly  fo  called,  was  of  a 
globular  F" " 

u 

On  the  Fourth  of  September  1748,  another 
healthy  Woman  died  in  Child-bed.  The  Uterus 
was  near  five  Inches  long,  and  as  many  broad, 
flattened  both  before  and  behind,  extended  a  little 
above  the  Margin  of  the  Os  Pubis,  and  covered 
the  Bladder.  A  little  below  the  Cornua  of  the  fu- 
perior  Part  of  the  Uterus,  not  far  from  the  Mid- 
dle, came  out  the  Fallopian  Tubes  -,  and  the  Con- 
vexity of  the  Uterus  between  the  two  Tubes  did. 
not  exceed  that  of  a  Woman  who  is  not  pregnant. 
Having  injefted  it  with  Wax,  I  perceived  a  Hole 
in  the  Uterus  on  the  ri^ht  Side  of  the  Orifice. 
Upon  farther  Examination,  the  fpongy  Flefli  at 
the  Orifice  of  the  Uterus  was  found  degenerated 
into  a  great  Number  of  grumous,  Y&rf  thin,  re- 
ticular Membranes,  without  the  lead  Appearance 
of  the  Ring  which  is  commonly  found  there.  In 
the  fame  State  was  the  contiguous  Part  of  the  Va- 
gina ;  and  where  its  Texture  was  not  quite  de- 
Itroyed,  it  confided  of  Fibres  and  cellular  Mem- 
branes cohering  weakly  together,  and  varioufly  in- 
terfered. The  upper  Part  of  the  Vagina  Was  very 
much  dilated,  but  not  fo  as  the  inferior.  In  the 
ipongy  Part  of  the  Uterus  it  was  thickeil,  but  at 
its  Bottom  it  did  not  exceed  fix  or  eight  Lines. 
Indead  of  Sinufes,  I  obferved  a  kind  of  fmooth 
cylindrical  Veins,  full  of  Ramifications.  The  Li- 
gaments were  alfo  of  an  unufual  Thicknefs. 

Vol.  IL  Cc  III. 
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III. 

On  the  Eighth  of  November  i  ,^^.  i  difletfled  a 
young  Woman  who  had  taken  foir.t  llrono-  Pur- 
gatives, in  order  to  procure  a  Mifcarriage.  and  aied 
in  Convulfions  within  fifteen  Minutes  after  flie  was 
deUvered. 

The  fpermatic  Vefiels,  as  Ves alius  formerly 
obferved,  were  an  Inch  thick  •,  the  Uterus  was 
raifed  a  few  Inches  above  the  Pelvis,  collapfed, 
firm,  pulpy,  and  thick. 

The  Cervix  of  the  Uterus  was  torn,  and  thro* 
the  lacerated  Part,  the  Head  of  the  Foetus  had 
paffed,  about  an  Inch  above  the  Pudendum.     In 
the  found  Part  the  Rugae  had  fcarce  fuffered  any 
Alteration,  the  internal  Part  of  the  Orifice  of  the 
Uterus  was  wide  open,  appeared  to  be  lacerated, 
was  thin,  fiocculent,  and  about  two  Inches  broad. 
The  Infide  of  the  Uterus  v/as  full  of  Blood,  which 
being  wafhed   off,   there   appeared  a  great  many 
white,  ragged,  fiocky  Subftances,  as  if  the  Tex- 
ture of  the  Uterus  had  been  converted  into  Wool. 
More  internally,  I  obferved  a  Number  of  very  thin 
membranous  Lamellae,  an  Inch  or  more  in  Breadth, 
which  confifted  of  the  Chorion,  fo  grown  to  the 
Uterus  as  to  put  on  the  Appearance  of  its  internal 
Membrane. 

In  the  Subftance  of  the  Uterus,  which  was 
more  than  fix  Lines  thick,  there  were  a  great  many 
Orifices  of  Veins,  into  which  Air  being  blown,  it 
pafTed,  in  the  Form  of  Bubbles,  through  Orifices 
of  different  Sizes,  Ibme  being  pretty  large,  and 
others  very  fmall,  into  the  Cavity  of  the  Uterus. 

The  mufcular  Fibres  were  red,  broad,  difpofcd 
into  LamelliE,  very  numerous,  and  in  various  Di- 
recflions.  It  was  hardly  podible  to  reduce  them 
into  Order;  fome  of  them  defcending  to  the  Ori- 
iice  of  the  UteiU.^;  foaie  fuiTOunding  it  tranfverfly, 

and 


Led.xrx.   Of  the  Uterus,  &c;       387 

and  many  of  thefe  laft  immerfed,  as  it,  wqr6,  iil  the 
former^  which  they  exceeded,  both  in  Number  and 
Size. 

The  Valves  of  the  Neck  of  the  Uterus  wer6 
(lender, /at  a  confiderable  Diftance  from  each  other 
full  of  vety  fmall  Pores  and  Lacuns. 

The  Tubse  Fallopianae,  which  were  very  "liohgi 
and  the  round  Ligament  came  out  of  the  Fundus 
of  the  Uterus.  This  laft  was  fent  off  long  before 
roup  art's  Ligament,  and  terminated  in  vafcular 
Fiiamehts, 

In  the  Ovarium  there  was  a  Fiifure,  and  a,  p'eU 
hicid  Corpus  Luteum,  not  exadly  hemifpherical, 
of  a  reddifh- yellow  Colour,  and. hollow.  The  Ca- 
vity was  Half  a  Line  broad,  not  deep,  but.  very 
vafcular  at  its  Bottom  j  and  befides  there  were 
pretty  large  Ova,  about  two  Lines  broad,  contained 
in  the  fame  Ovarium.  Wherefore  the  Ova  are  no't 
confumed  by  the  Corpus  Luteum'.' 

*  In' the  two  Uteri,  where'  the  Neck  of  the 
Womb  was  lacerated,  the  Side  of  the  Neck  was 
burft,  which  feemed  to  be  owing  to  the  oblique 
Situation  of  the  FcEtus  at  the  Time  of  Birth  \  fot 
it  is  probable,  that  its  Head  did  not  prefent  itfelf 
direftly  againft  the  Orifice  of  the  Uterus,  but 
preffed  againft  the  Side  or  Neck  of  it ;  and  thus 
the  Veffels  of  the  Neck  being  preiTed,  the  Circu- 
lation of  the  Blood' through  them  was  obftrufled. 
Hence  the  Veins,  which  at  that  Time  were  both 
very  large  and  thin,  eafily  burft ;  and  the  Blood,' 
being  poured  out  both  from  them  and  the  Arteries 
into  the  adjacent  cellular  Subftance,  a  Swell- 
ing v/as  produced,  v/ith  a  Suggilation,  Softfiefsj 
and  a  kind  of  Mortification  in  the  Neck  of  the 
Womb.  And,  laftly,  by  repeated  Efforts  of  the 
Head,    not   direftly    againft   the  Orifice    of  the 

*  AdDifp,  JOACH.  VossE,  174-9. 
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Womb,  but  the  Sides  of  the  Orifice,  the  Neck 
came  to  be  lacerated. 

Thefe  Things  appear  to  me  to  be  fo  evident,  as 
nor  to  require  any  Demonftration. 

This  obHque  Poflure  of  the  Foetus,  to  which  I 
impute  the  burfting  of  the  Uterus,  has  been  re- 
prefented  by  Fleury  and  Deventf.r  ;  Fig.  '2^']^ 
38.;  but,  as  far  as  I  remember,  without  taking 
any  Notice  of  the  fatal  Event  which  I  think  is  to 
be  apprehended  from  it. 

MuLLER,  who  hkewife  met  with  a  Cafe  of 
the  fame  Kind,  has  given  a  more  full  Account  of 
it  in  his  Difi".  qua  Cafus  rarifllmus  uteri  in  Partu 
rupti  fiftitur.     Bafil.  1745. 

In  Relation  I.  of  a  Woman,  out  of  whofe  Womb 
a  Child  had  been  newly  taken,  I  faid,  that  the  ru- 
geous  Ring  of  the  Vagina  was  not  obliterated  \ 
and  the  Cafe  was  the  fame  in  another  Body,  the 
Hid,  which  induces  me  to  conclude,  that  thefe 
RugiE  are  either  quickly  reftored,  even  within  a 
few  Minutes  after  Delivery,  which  feems  fcarce 
probable  \  or  that  they  are  not  entirely  defigned 
for  the  more  eafy  Extenfion  of  the  Vagina  by  their 
Dilatability. 

In  Women  who  have  died  in  Labour,  I  have  al- 
ways feen  Proceffcs  of  the  Chorion  fo  intimately 
connc6bed  with  the  Uterus,  and  fo  perfeftly  re- 
fembling  it,  that  there  feems  no  manner  of  doubt 
of  fomcrhing  being  tranfmitted  that  way  to  the 
Foetus  by  the  Uterus.  On  this  Occafion,  how- 
ever, I  mull:  not  omit  mentioning,  that  this  very 
V/inter  I  law  in  a  Fcetus,  that  had  been  injefled 
by  the  umbilical  VeiTels,  a  pretty  large  Artery 
filled  with  Wax  \  and  its  Branches  difpanfed. 

RuYscH  Epift.  XIII.  p.  10.  NooRTwycH  De 
Utcr.  grav.  p.  14.  and  feveral  others,  have  de- 
nied the  Exiftence  of  any  red  VelTels,  capable  of 
hqing  injeded,  in  the  human  Amnios. 
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Laftly,  It  is  certain,  as  I  have  elfewhere  ob- 
ferved,  that  as  thefe  Villi  of  the  Placenta  are  al- 
moft  invifible,  fo  the  Orifices  of  the  Veins  of  the 
Uterus,  which  open  between  the  mufcular  Bands 
of  Fibres,  are  very  large  :  But  this  does  not  hin- 
der leffer  Veins  hkewife  from  opening  into  the  Ca- 
vity of  the  Womb  -,  and  even  thefe  are  very  large, 
v^hen  compared  with  the  Villi  of  the  Placenta,  as 
Profeflbr  Monro  has  jullly  remarked,  in  his  Me- 
dical ElTays,  Vol.11,  p.  134. 

Wherefore  it  appears,  that  many  fmall  Arteries 
of  the  Placenta  open  into  one  fmgle  Vein  of  the 
Uterus. 

After  I  had  publillied  my  Commentary  upon 
BoERHAAVE,  I  found  in  three  Bodies,  where  the 
Uterus  was  burft,  and  in  other  pregnant  Uteri, 
that  the  Tubes  are  very  little  affeded  by  Preg- 
nancy ;  and  that  the  Part  of  the  Uterus  between 
the  Tubes  is  not  much  increafed,  and  but  a  little 
convex :  But  as  in  pregnant  Women  the  Tubes 
are  almoft  pendulous,  and  therefore  parallel  with 
the  Uterus  -,  hence  it  feems  to  have  happened,  that 
Deventer,  Lum.  Obftet.  p.  4.00.  and  other  ana- 
tomical Writers,  have  made  the  Tubes,  during 
that  State,  to  go  out  a  long  Way  below  the  upper 
Part  of  the  Uterus. 

Dr.  Parsons  *  likewife  obferves,  that  there  can 
be  no  fuch  Thing  as  Superfostation -,  becaufe,  in 
pregnant  Women,  the  Tubes  come  out  below  the 
Fundus  of  the  Uterus,  and  cannot  reach  to  the 
Ovaria. 

But  thefe  AlTertions  are  difproved  by  many  Ex- 
periments, which  have  lately  been  made. 

For  it  is  certain,  that  Superfoetations  do  happen." 
And  in  pregnant  Women  I  have  feen  the  Tubes  of 
fuch  a  Length,  as  to  be  capable  of  reaching  the 
Ovaria  very  eafily. 

f  See  him,  on  Mufcular  Motion, 
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'   The  Corpora  I.iitea  I  have  fo  frequently  met 
.with  in  Women,  that  I  now  look  upon  it  as  no- 
thing uncommion  ;  yet  I  fhall  add  a  few  Remarks 
Viporj  this  Subject. 

I.,  I  never  faw  two  Corpora  Liitesc  in  one  Wo- 
.  man,  2.  I  never  faw  a  Corpus  Luteum  where  the 
Woman  w.as  not  pregnant,  or  even  for  any  con- 
fiderable  while  before  the  Time  of  Lyabour -,  and, 
confequently,  never  before  Puberty  :  All  which  is 
very  different  from  the  Dodrineof  V^lisnerius, 
pa»d:  others. 

._(;The  Corpus,- Lut€i;m  does  not  confurne  all  the 
Ova ;  for  I  have  feen  great  Numbers  of  them 
along. with  the  Corpus,  contrary  to  what  feveral 
Authors, have  afferted,  particularly  Boerhaave. 

;Tn;  the  human  Fcetus,  and  indeed  before  the 
Age  of.  Puberty,  I  have  never  met  with  any 
Oyijia-s  the  Ovaria,  before  that  Age,  being  long, 
narrow'",  flat,  without  any  Prominences,  and  in 
their  Figure  and  dry  Texture  very  $iiffereiit  from 
thofe  of  adult  Ifemales.  "f.^r^n  ftn, 

^  ,  Thefe  Truths  invalidate  the  Obfervations  of 
.Valisnerius,  and  feme  other  Authors  of  Repu- 
tation, who  defc^ibe  -the  Ova  even-  in  Fgstufes  and 
new-barn  Animals,  as  if  they  had  really  ken 
them. 

Thofe  Women  who,  expire  after  a  very  hard  La- 
bour, oppreiTed  with  Faintings,  cold  Sweats,  and 
cxceffive  Weaknefs  -,  for  the  moft  Part  do  not  owe 
their  Death  fo  much  to  the  violent  Haemorrhage 
(which  I  do  not  believe  to  be  fo  fuddenly  mortal^ 
jroni  the  Examples  of  Perfons  who  have  been 
wounded),  ^but  rather  to  a  Laceration  of  the 
Uterus.  JPor  in  thofe  who  have  had  that  Part 
wounded  from  different  Caufes,  as  has  appeared 
after  their  Death,  I  -have  obferved  the  very  fame 
Symptoms  to  happen,  as  in  thofe  who  too  often  are 
carried  off  within  Half  an  Hour  after  Delivery : 

Bur. 
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But  whether  the  Raflmefs  or  Unflvilfulnefs  of  Mid- 
wives,  or  incurable  Difeafes,  prove  fatal  to  the 
Patients,  the  Grave,  for  the  moil  Part,  prevents 
our  difcovering. 

In  Women  who  have  died  of  acute  and  fpotted 
Fevers,  I  have  often  feen  the  Blood  ooze  fponta- 
neoufly  out  of  the  Mouth ;  and  this  has  given 
Birth  to  the  Story  of  Vampyres,  which  lately 
made  fo  much  Noife  all  over  Europe,  and  was 
firfl  propagated  by  fome  imperial  Troops  quar- 
tered in  Hungary ;  viz.  Perfons  who  had  died  of 
acute  Difeafes,  and  efpecially  Women  who  had 
perifhed  in  Child- bed,  and  been  haftily  buried,  as 
is  ufual  in  hot  Climates,  were  found,  upon  open- 
ing the  Graves,  with  their  Mouths  foaming  with 
Blood.  The  other  Particulars  were  the  Fruits  of 
Imagination. 

The  firft  Account  I  meet  with,  of  this  epide- 
mical Superftition,  is  in  Anthony  Galatheus. 

The  Caufe.  appears  to  me  to  be  no  other  than 
the  Expanfion  pf  the  elaftic  Air  contained  in  the 
Lungs,  which  forces  upwards  the  Blood  with 
which  that  Vifcus  is  overcharged  towards  the  End 
of  thofe  fatal  Difeafes,  from  the  broken  fmali  Vef- 
fels,  refembling,  in  fome  meafure,  the  foaming  of 
fermenting  Liquors. 

This  morbid  State  of  the  Uterus  and  Vagina 
fhews,  that  thefe  Parts  confift  of  a  common  Mem- 
brane :  For  nothing  can  more  refemble  the  com- 
mon cellular  Structure  than  the  lacerated  and  mor~> 
"tified  Fibres  of  thofe  that  have  no  certain  Di- 
rection, nor  any  confiderable  Length -,  but,  on 
the  contrary,  are  fhort,  and  interwoven  with  one 
another  in  all  Directions. 

The  fame  Stru(5ture  alfo  obtains  in  the  Tendons, 

as   appears  from  thofe   of  the  (lender  Kind ;  for 

Example,  that  of  the  plantaris  or  palamaris  Muf- 

ckj  the  Expanfion  of  which  forms  a  Membrane 
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refembling  that  v;hich  in  the  Bladder  or  Stomach 
is  called  nervous,  and  which  Albinus  has  demon- 
ftrated  to  be  of  that  Kind. 

The  Sinufes  of  the  Uterus  were  communicated 
in  Comm.  Boerh.  as  well  as  feveral  other  Obfer- 
vations,  by  Peifons  of  diftinguifhed  Reputation. 
Thefe,  after  repeated  Experiments,  which  at  that 
Time  were  but  few,  I  clafled  among  the  Veins  in 
fome  Efiays  fince  publiihed ;  and  this  Opinion  I 
have  fuice  confirmed  by  five  or  fix  late  DifiTecflions 
of  Women  who  had  died  in  Child-bed.  For  they 
are  continued  with  the  Veins,  branched  like  them, 
and  fubdivided  into  fmaller  Ramifications,  and, 
laftly,  evidently  fheathed  in  that  thin  tender  Mem- 
brane which  covers  the  Veins. 

The  Caufe  of  the  inaccurate  Defcription  for- 
merly given  of  thefe  Sinufes,  feems  to  be  owing 
to  their  large  Size,  unequal  and  eafily-extended 
Diameters,  and  the  unaccountable  Largenefs  of 
their  Orifices  opening  into  the  Cavity  of  the 
Uterus.  By  injeding  the  Veins  with  Wax,  Mo- 
dels are  formed  of  thefe  Si;iufes  ;  but  they  are  very 
irregular,  as  is  ufual  in  the  Veins ;  and  here  the 
more  fo,  the  farther  the  VeflTels  recede  from  the 
natural  State  of  the  pregnant  Uterus.  Neither  is 
that  extraordinary  Dilatation  obferved  to  take 
place  equally  in  all  Parts  of  the  Uterus. 

But  wheuher  the  Sinufes  which  Malpighi  has 
defcribed,  in  the  Uterus  of  a  Cow,  are  of  the  fame 
Kind  with  thefe,  or  rather,  whether  they  are  true 
Sinufes  -,  I  fhall  not  yet  take  upon  m^  to  deter- 
mine. 

The  Laceration  of  the  Vagina  I  attribute  to  the 
Want  of  Dexierity  in  a  Midwife ;  who,  in  order 
to  extra(5t  the  Fcetus,  hud  forcibly  thrufl  both 
Hands  up  the  Vagina  :  For  it  could  not  be  owing 
to  the  Foetus  alone  in  its  Paflage ;  feeing  every 
Body  knows  how  eafily  it  makes  th?  reft  of  its 

Way, 
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Way,  as  loon  as  it  has  paffed  the  internal  Orifice 
of  the  Uterus. 

Moft  Authors  have  alledged,  that  the  Orifice 
of  the  Uterus  becomes  thinner  in  the  Time  of  La- 
bour •,  but  it  is  only  to  be  underftood  in  this  Senfe ; 
viz.  the  thick  and  annular  Portion  of  the  Uterus, 
which  is  produced  into  the  Vagina,  the  larger  the 
Opening  of  the  Orifice  is,  the  more  it  refembles 
Part  of  the  Uterus  -,  and  both  the  Prominence  of 
the  Uterus  into  the  Vagina,  and  the  circumfcribed 
circular  Furrow  between  the  Part  of  the  Vagina 
and  the  circular  Produdlion  of  the  Uterus  difappear 
at  the  fame  Time. 

Thefe  Remarks  I  have  thought  proper  to  add 
to  Note  V.  p.  389.  Comm.  Boerh.  Tom.  V. 

I  have  frequently  feen  the  mufcular  Fibres  of 
the  Uterus  in  Women  who  have  died  in  Childbed, 
but  never  more  beautiful  than  in  this  Subje6t  of 
which  I  now  write.  There  is  no  doubt  but 
RuYSCH  faw  the  fame,  and  called  them  the  Muf- 
cle  of  the  Uterus.  They  are  true  Laminae  of  pa- 
rallel mufcular  Fibres,  lying  upon  one  another  in 
different  Diredions,  which  I  never  have  been  able 
to  reduce  to  any  regular  Order.  Between  thefe 
Fibres  are  a  great  many  Interftices,  both  large  and 
fmallj  of  no  determined  Figure,  opening  into  the 
Cavity  of  the  Uterus  •,  and  thefe  are  the  Orifices 
of  the  abforbent  Veins  of  the  Uterus,  at  this  Time 
dilated  to  their  largeft  Diameter.  So  that  what  I 
faid  before,  concerning  the  Fibres  of  the  Uterus, 
feems  now  fufficiently  confirmed ;  and  it  is  the 
fame  Thing  to  me,  whether  they  are  termed  muf- 
cular Fibres,  or  a  Mufcle. 

Thus  moft  anatomical  Auflliors  Ipeak  of  the 
mufcular  Tunic  of  the  Bladder:  H.  Fabricius, 
CowPER,  Drs.  Douglas  and  Parsons,  have 
looked  on  it  as  the  Petrwfor  Mufcle, 
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-  I  the  more  readily  quote  this  Inftance,  from 
having  obferved  a  very  great  Affinity  between  the 
'Fibres  of  the  Uterus  about  the  Time  of  Labour 
•and  thofe  of  the  Bladder.  But  that  the  Delivery 
of  the  Remains  of  the  Placenta  may  be  effecfted 
by  thefe  Fibres,  is  a  Point  juftly  queftioned  :  For 
it  is  very  certain,  that  Clots  of  extravafated  Blood, 
though  they  are  loofe,  and  evidently  lefs  compact 
than  the  Placenta,  are  frequently  confined  in  the 
VVomb,  arid 'condenfed  into  fibrous  Maflcs,  which 
fometimes  at  iaft  adhere  to  the  Sides  of  the  con- 
flrided  Uterus :  And  Fhave  often  found  the  Cho- 
rion, feveral  Months  after  Pregnancy,  grown 
firmly  to  the  Uterus. 

By  v/hat  Mechanifm  thefe  Fibres  can  expel  the 
^Placenta,  when  it  adheres  to  the  Uterus,  - 1  cannot 
conceive:  -Though  I  am  far  from  denying,  that 
When  It  floats  loofe  in  it,  they  may  be  capable  of 
forcing  it  out,  in  the  fame  Mahneir  as  they  do  Clots 
of  extravafated  Blood.  -     ■  • 

--^iThe  above  Obfervations  are  taken  from  Hal- 
ter's Opufcula  Pathologica  Sediones  Cadaverum. 
Morboforurrij  Src. 
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LECTURE 


Of    the    Ma;M-M;^:. 


H  E  Name  of  Mammse,  or  Breafts,  is 
given  to  two  Eminences,  more  or  lefs 
round,  fituated  in  the  anterior  and  a 
little  towards  the  lateral  Parts  of  the 
Thorax  -,  their  Center,  or  middle  Part, 
lying  almoft  oppofite  to  the  oiTeous  Extremity  of 
the  fixth  true  Rib,  on  each  Side.  Their  Size  and 
Tigure  vary  in  the  different  Sexes  and  Ages. 

In  Children  of  both  Sexes,  and  in  Males  of  all 
Ages,  they  are  commonly  no  more  than  cutaneous 
Tubercles,  or  foft  Verrucs,  of  a  reddifli  Colour, 
called  Papilla,  or  Nipples,  each  of  them  being 
fiirrounded  by  a  fmall,  thin,  and  pretty  broad  Cir- 
cJe,  or  Dif!<i,  more  or  lefs  of  a  brownifh  Colour, 
and  an  uneven  Surface,  termed  Areola. 

In  Females  arrived  at  the  Age  of  Puberty,  which 
is  fometimes  fooner,  fometimes  later,  a  third  Part 
is  joined  to  the  two  former,  v/hich  is  a  convex 
Protuberance,  more  or  lefs  round,  of  about  five  or 
fix  Fingers  in  Breadth  •,  the  Papilla  and  Areola 
being  fituated  near  the  Middle  of  its  convex  Sur- 
face. This  is  what  is  properly  termed  Mamma  i 
and  it  may  be  termed  the  Body  of  the  Bread,  when 
compared  with  the  other  two  Parts.  It  increafes 
■with  Age,  and  is  very  large  in  Women  with  Child, 
^nd  thofe  which  fuckle  Children :  In  old  Age  it 

de- 
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decreafes,   and  becomes  flabby,  lofing  its  natural 
Confiftence  and  Solidity. 

The  Body  of  the  Mammas  is  partly  glandular, 
and  partly  compofed  of  Fat;  or  it  is  a  glandular 
Subftance  mixed  with  Portions  of  the  Membrana 
Adipofa,  the  cellulous  PelliculcE  of  which  fupport 
a  great  many  Blood-Veflels,  Lymphatics,  and  fe- 
rous  or  laftiferous  Du6ls,  together  with  fmall 
glandular  Moleculre  which  depend  on  the  former  -, 
all  of  them  being  clofely  fiirrounded  by  two  Mem- 
branes continued  trom  the  Pelliculce. 

The  interior  of  thefe  two  Membranes,  which 
is,  in   a  Manner,  the   Bafis  of  the  Body  of  the 

,  Mam.ma,  is  thick  and  aimed  flat,  adhering  to  the 
Mufculus  Peftoralis  Major.  The  fecond  or  ex- 
ternal Membrane  is  thinner,  forming  a  particular 

,  Integument  for  the  Body  of  the  Mamma,  more  or 

'  iefs  convex,  and  adhering  clofely  to  the  Skin. 
The  Corpus  Adipofum  of  the  Mamma,  in  parti- 
cular, is  a  fpongy  Clufter,  more  or  Iefs  interlarded 
with  Fat,  or  a  ColleLiion  of  membranous  Pelli- 
cuIee,  which,  by  the  particular  Difpofition  of  their 
external  Sides,  form  a  kind  of  Membrane  fliaped 
like  a  Bag,  in  which  all  the  refl:  of  the  Corpus  Adi- 

.  pofum  is  contained.  The  anterior  or  external  Por- 
tion of  this  Bas;,  or  that  which  touches  the  Skin, 
is  very  thin  •,  but  that  Side  next  the  Peftoralis  Ma- 
jor is  thick.. 

The  glandular  Body  contains  a  white  Mafs, 
which  is  merely  a  Colledion  of  membranous  Du<5h, 
narrow  at  their  Origin,  bro:.d  in  the  Middle,  and 
contraft  again  as  they  approach  the  Papilla,  near 
v/hich  they  form  a  kind  of  Circle  of  Communi- 
cation.    They  are  named  Ducti:s  Lacftikri. 

The  coloured  Circle,  already  mentioned,  is 
formed  by  the  Skin,  the  inner  Surface  of  which 
fufiains  a  great  Number  of  fmall  glandular  Mole- 
cuIpJj  of  that  Kind  which  Mokgagni  calls  Glan- 
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dul«  Sebace^.  They  appear  very  plainly  all  over 
the  Areola,  even  externally,  where  they  form 
little  flat  Eminences,  at  different  Diftances,  quite 
round  the  Circle. 

Thefe  Tubercles  are  perforated  by  fmall  Aper- 
tures, through  which  a  kind  of  febaceous  Matter, 
more  or  lefs  fluid,  may  be  fqueezed  out.  Some- 
times this  is  a  ferous  Liquor,  fometimes  a  milky 
Serum,  and  fometimes  pure  Milk,  efpecially  ir^ 
Nurfes  j  and  I  have  feen  both  ferous  and  milky 
Drops  come  out  at  the  fame  Time, 

From  whence  I  am  inclined  to  think,  that  thefe 
Apertures  communicate  with  the  lactiferous  Dufts ; 
and  that  the  Tubercles  are  a  kind  of  auxiliary  Pa- 
pills  added  to  the  true  ones.  The  different  Li- 
quors which  may  be  fqueezed  from  the  fame  glan- 
dular Body,  give  alfo  room  to  think,  that  the  Fo- 
ramina in  them  communicate,  by  their  Extremi- 
ties, with  feveral  other  fmaller  ones. 

The  Tubercle  v/hich  lies  in  the  Center  of  the 
Areola  is  termed  Papilla,  or  the  Nipple.  It  is  of 
different  Sizes  in  different  Ages  and  Conftitutions, 
and  in  the  different  Conditions  of  Females  in  par- 
ticular. In  Women  with  Child,  or  who  fuckle, 
it  is  pretty  large,  and  generally  longer  or  higher 
than  it  is  thick  or  broad  ;  and  when  it  happens  to 
be  fhort,  it  caufes  great  Uneafmefs  to  the  Child. 

The  Texture  of  the  Nipple  is  fpongy,  elafl:ic, 
and  liable  to  divers  Changes  of  Confiilence  •,  be- 
ing fometimes  harder,  fometimes  more  flaccid.  It 
feems  to  be  compofed  chiefly  of  ligamentary  Faf- 
ciculi,  the  Extremities  of  v/hich  form  the  Bafis 
and  Apex  of  the  Nipple.  Thefe  Fafciculi  appear 
to  be  gently  folded  or  curled  throughout  their  whole 
Length  :  And  if,  by  drawing  the  Fibres  out,  thefe 
Folds  be  defl:royed,  they  return  again,  as  foon  as 
that  Adion  ceafes. 

Betweea 
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Between  thefe  fpongy  and  elaftic  Fafciculi  lie 
fcven  or  eight  particular  Tubes,  at  fmall  Diftanced 
from  each  other,  and  all  in  the  fame  Direction  .* 
Thefe  Tubes  end  at  the  Bafis  of  the  Papilla  in  the 
irregukr  Circle  of  Communication  of^  the  ladtile- 
rous  Du6ts,  and  at  the  Apex,  in  the  fime  Number 
of  almoft  imperceptible  Orifices  ;  and. as  they  are 
clofely  united  to  the  elafticFafciculr,  they  are  folded 
in  the  lame  Manner  with  them. 

The  Body  of  the  Papilla  is  covered  by  a  thin 
cutaneous  Production,  and  by  the  Epidermis.  Its 
external  Surface  is  uneven,  being  full  of  fmall 
Tubercles  and  Wrinkles ;  among  which,  thofe 
near  the  Circumference  of  the  Nipple  feem  to  have 
a  tranfverfe  or  annular  Difpofition,  which,  how- 
ever, is  not  uniform. 

■  This  Difpofition,  or  Dire6lion,  fcems  to  be  ov/ing 
to  the  elaffcic  Folds  already  mentioned  i  and  from 
this  fimple  Stru6lure  it  is  eafy  to  explain  how  In- 
fants in  fucking  the  Nipple,  and  Women  in  draw- 
ing the  Teats  of  Cows,  bring  out  the  Milk.  For 
the  excretory  Tubes,  being  v/rinklcd  in  the  fame 
Manner  as  the  Fafciculi,  do,  by  thefe  Wrinkles  or 
Folds,  as  by  fo  many  Valves,  hinder  the  Milk, 
contained  in  the  Ducfts,  from  fiovv'ing  out ;  but 
when  the  Nipple  is  drawn  and  elongated,  the 
Tubes  lofe  their  Folds,  and  the  Paflage  becomes 
Itreight.  Befides  this,  when  they  are  drawn  with 
a  confiderable  Force,  the  whole  Body  ot  the 
Mamma  is  increafed  in  Length,  and  contraftcd 
in  Breadth,  and  thereby  the  Milk  is  preffed  into 
the  open  Tubes  •,  and  thus,  by  barely  prefTmg  the 
Body  of  the  Breaft,  the  Milk  may  be  forced  to- 
wards the  Nipple,  and  even  through  the  Tubes. 

The  Arteries  and  Veins  diftributed  throuoh  the 
Mammae,  are  Ramifications  of  the  Arterije  and 
Venre  MammaricE;  of  which,  one  Kind  comes  from 
the  Subclaviie,  and  are  named  Mammarirc  Intcrnir; 

the 
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the  others  from  the  Axil! ares,  called  Mammarise 
Externae. 

Thefe  Veflfels  communicate  with  each  other, 
with  thofe  near  them,  and  with  the  Vafa  Epigaf-; 
trica,  as  was  obferved  in^  the  Defcription  of  the 
Arteries  and  Veins.  The  Nerves-  come  chiefly 
from  the  Coftales,  and,  by  means  of  thefe,  comr 
municate  with  the  great  Nervi  Sympathetici. 

Of  the  Formation  of  the  Milk. 

The  Antients  imagined,  that  Mrlk  is  fecerned  from-' 
the  very  Blood  -,  but  mod  of  the  Moderns,  with  more 
Reafon,  think,  that  it  is  derived  from  the  Chyle : 
Nor  are  there  any  immediate  Veffcls,  whereby  it  is 
conveyed  from  the  thoracic  Dude,  yet  difcovered ' 
belonging  to  the  Breafcs ;  but  is  depofited  in  thofe 
Organs  by  the  fanguine  Arteries.  The  Chyle, 
thus  elaborated,  is  conveyed  to  the  Veficul^ 
Mammas  fomewhat  like  the  uterine  Ladlea.  The 
Veflels  are  difpofed  in  the  fame  Manner  in  the 
Breails  -,  v/here  the  Duels,  riling  from  the  Veficulje, 
are  called  Vafa  Galaftifera  •,  all  which  meet  in  fe- 
ven  or  eight  large  Trunks,  which  terminate  in  fo 
many  Orifices  in  the-  Nippies  of  the  Mamma. 
From  each  of  the  faid  Veficulse  arifes  a  lymphatic 
Veflel  which  afcends  to  the  axillary  Glands,  where 
ail  thefe  mammillary  Lymphatics  terminate. 
Hence,  in  all  painful  DiftenfioRS  of  the  Breail 
from  the  Milk,  &c.  the  Pa,tient  feels  a  Pain  in  the 
Axills :  and  hence  Obftrudions  of  the  axillary 
Glands,  in  moil  Cancers. 

In  Girls,  of  about  ten  or  twelve  Years  of  Age,. 
the  mammary  Lymphatics  are  very  fmall ;  fo  they 
receive  no  Fluid  but  a  thin  Lymph,  which  is  re- 
turned into  the  Blood  by  the  Way  of  tlie  axillary 
Glands,  as  above  •,  not  being  fpiffid  enough  to  re- 
main in  the  Breads. 

But 
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But  young  Women,  about  the  Age  of  fifteen  or 
fixteen  Years,  grow  not  fo  fpeedily  as  before  -, 
whence  they  form  fuperfluous  ChyJe ;  which,  by 
Degrees,  procures  itfelf  a  little  PalTage  into  their 
Breafts :  Wherefore  the  fmall  Qtiantity  of  it, 
mixed  with  the  Lymph  of  the  Breads,  renders  it 
more  fpiffid,  and  lefs  permeable,  than  before. 
For  which  Reafon,  Part  of  it  is  retained  in  their 
Breafts,  which  yield  a  Humour  fomevvhat  like  the 
Milk;  which,  by  its  SpilTitude,  was  incapable  of 
circulating  in  the  fmall  J)u6ts  of  the  axillary 
Glands.  Hence  the  Breafts  then  grow  confider- 
ably,  and  are  termed  Maturas  Viro. 

Next  to  thefe  arc  pregnant  Women,  who,  from 
the  Compreffion  of  the  Uterus,  and  the  Retention 
of  their  fuperfiuoUs  Blood,  have  ftill  larger  Breafts, 
and  more  Milk,  as  well  in  thofe  Organs,  as  in  the 
Uterus  :  One  providently  inftituted  by  Nature  to 
nourifh  the  Infant,  whilft  in  the  Womb ;  the 
ether,  in  its  Turn,  to  feed  it,  when  born.  And 
this  is  frequently  obferved  in  the  Breafts,  even  a 
little  Time  after  Conception.   -- 

Taftly,  Women  newly  delivered  have,  for  two 
or  three  Days,  flat,  deprefled,  and  empty  Breafts, 
through  the  Derivation  of  the  Milk  along  with 
the  FJoodings  •,  but,  when  thefe  are  once  ftopped, 
the  Breafts  foon  grow  turgid,  and  they  contain 
much  more  genuine  Milk  than  any  of  the  former  : 
So  that,  from  the  Diilenfion  of  their  Breafts,  their 
Senfibility,  and  the  continual  Efforts  of  the  Milk, 
now  derived  to  thofe  Origans,  the  Febris  La6lea 
fprings,  whence  immediately  enfue  Dilorders  of 
the  Breafts. 

Of  the  Febris  Lactea. 

This  Fever,  as  well  as  the  milky  AbfcefTes  of 
the  Breafts,  are  Difoiders,  likewife,   reducible  to 

thofe 
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thofe  which  immediately  follow  Delivery.  This 
Diforder  fometimes  happens  on  the  fourth  Day 
after  the  Birth.  |t  is  fiibjecfl  to  feveral  Varieties  : 
Some  never  have  it,  at  leaft  have  it  very  mode- 
rately. Its  Manner  of  beginning  and  ending  is  alfo 
various  :  It  is  commonly  preceded  by  and  attended 
with  Tenfion,  Swelling  and  Pain  in  the  Breads, 
which  Symptoms  frequently  extend  themfelves  to 
the  Axilla :  It  generally  terminates  by  abundant 
Sweats,  which  are  the  more  copious,  as  the  Fever, 
cold  Fits,  or  Rigours,  were  greater.  Thefe  Ri- 
gours happen  commonly  about  the  third  Day  after 
an  irregular  Manner  -,  then  the  above  Symptoms 
appear.  The  Pain  in  the  Arm-pits  is  fometimes 
fo  violent,  that  the  Patient  is  obliged  to  hold  up 
her  Hand  continually ;  in  vyhich  Cafe,  the  Fever 
is  generally  violent. 

Women,  after  their  firft  Birth,  are  commonly 
more  fubject  to  this  Fever  than  any  other,  through 
the  Compadlnefs,  and,  as  it  were,  Impermeability 
of  the  VefTels  both  of  the  Matrix  and  Mammse ; 
but  when  thefe  Parts  are  once  fufficiently  dilated  to 
receive  or  exonerate  their  refpecStive  Humours,  flie 
fufFers  little  or  no  Fever:  At  moll,  it  holds  no 
longer  than  twenty -four  or  thirty  Hours,  in  others 
only  fix ;  the  Pain  and  Tumour  of  the  Breails, 
&c.  vaniihing  along  with  it. 

Others,  on  the  contrary,  efpecially  fuch  as  wis 
mentioned  before,  have  an  acute  Fever,  with  Re- 
doublemeots,  for  four  Days.  Nor  is  it  only  ter- 
minated by  Sv/eats,  but  may  be  alfo  by  Vomiting, 
or  reaching  to  do  it  j  Reftoration  of  the  Lochia, 
Diarrhcea,  &,c. 

The  true  Caufe  or  Origin  of  this  Fever  is  as 
follov/s : 

We  have  obferved  before,  of  the  Veficuls 
LacSte^e  of  the  Matrix  and  Breads,  how,  by  the 
Contraftion  of  the  former  Organ,  the  Lochia  are 

Vol.  IL  D  d  flopped •, 
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flopped  •,  whence  the  milky  Liquor  arifes  in  the 
Breads,  which  have  a  ftri6l  Affinity  with  the 
Uterus.  At  the  Reflux  of  this  Fluid  to  the 
Mammas,  of  loft,  pendulous,  and  flaccid,  as  they 
were  before,  they  become,  by  Degrees,  tenfe,  pain- 
ful, and  turgid  -,  and  that  in  Proportion  to  the 
Quantity  of  Milk  returned  into  the  Blood :  Whence 
the  various  Degrees  of  the  Fever  evidently  appear, 
as  alfo  from  the  Quality  of  the  Milk.  For  if  it 
be  fweet,  balfamic,  and  in  a  moderate  Quantity, 
it  will  make  no  great  Impreflion  on  the  Solids, 
nor  Change  in  the  Blood.  Confequently,  little  or 
no  Fever,  nor  other  Symptoms,  will  fupervene. 
But  if  the  Milk  be  abundant,  fwells  the  Breafts, 
ftagnates  in  their  Subftance,  and  thereby  becomes 
acid  and  corrofive,  or  is  naturally  acefcent  in  Pro- 
portion as  it  is  returned  into  the  Blood  ;  it  kindles 
a  Fever,  preceded  by  irregular  cold  Fits ;  both 
being  violent,  according  to  the  Degree  of  Acidity, 
and  Quantity  of  the  Milk :  For  thefe  Rigours 
never  happen  if  the  Milk  be  not  more  or  lefs  acid; 
which  infpifTates  the  Blood,  and  produces  cold 
Fits. 

The  Breafls,  during  this  State,  are  not  much 
tumified  through  the  SpilTitude  of  the  Liquor, 
whereby  they  cannot  enter  the  fmall  Veffels  of  the 
Mamm^ ;  whence  the  Breafts  are  pendulous  and 
foft,  during  that  Time  :  But  as  foon  as  the  Blood 
is  divided  and  attenuated  by  the  Fever,  they  begin 
to  fwell,  and  the  Fever  ends  in  profufe  Sweats. 
If  to  the  great  Quantity  of  Milk,  with  the  pre- 
ceding Qiiality  is  added  a  large  Qiiantity  of  Cru- 
dities in  the  Primje  Vias  and  other  Emundlories, 
as  we  obferve  frequently  in  fuch  as  eat  too  much 
about  the  Time  of  their  Delivery,  or  were  ac- 
cuftomed  to  Gluttony,  &c.  the  Fever  will  not  only 
be  fo  much  the  more  violent,  but  even  putrid,  and 
likewife  fubjed  to  Exacerbatigns,  &c. 

Thofe: 
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Thofe  Women  who  fuckle,  are  fubjeft  to  a  Dif- 
order  called  Morbus  Pilaris,  which  is  an  unequal 
Tumor  of  the  Breads,  attended  with  Heat,  Ten- 
fion,  and  Rednefs,  commonly  preceded  by  Ihi- 
vering  or  cold  Fits ;  to  which  fucceeds  a  Febris 
Ephemera,  which  frequently  terminates  in  thirty- 
Hx  Hours,  and  very  often  gives  Leave  to  Suppu- 
ration and  Abfcefs  of  the  Breads,  &c. 

This  Diforder  has  received  various  Names. 
Some  fay  that  it  was  called,   by  Aristotle,  ■ 
Morbus   Peloris  -,    becaufe  he  imagined  that  the 
Nurfe  fwallowed  Hair.     Others  named  it  6po/^cj3c<;o-t5, 
or  OupwTTi?  •,  in  Latin,  Cafeatio  ;  and  Englifh,  Curd- 
ling of  Milk. 

If  we  confider  the  Beginning  and  Progrefs  of 
this  Diforder,  we  may  eafily  difcover,  that  it  takes 
its  Rife  from  ftagnant  Milk  lodged  in  the  Veficulse 
Mammas  :  For  the  Chara6ler  of  the  incipient  Dif- 
order makes  this  evident,  by  the  Tenfion  and  un^ 
equal  Tumor  of  the  Breads  •,  which,  in  this  Cir- 
cumftance,  cannot  fpring  from  any  other  Source 
than  the  Milk,  which  thus  obftruds  feveralClufiers, 
like  Bunches  of  Grapes,  of  the  faid'  Veficute ; 
becaufe  their  common  Du6t,  or  Vas  Galaftiferum, 
through  the  different  Caufes,  to  be  immediately 
explained,  cannot  exonerate  the  Milk  of  thefe 
united  Receptacles.  Thefe  Clufters  are  more  or 
lefs  numerous,  according  to  the  Number  of  the 
obftru6bed  Vafa  Galaftifera. 

That  the  ftagnant  Milk  is  the  principal  Cauft  of 
this  Diforder,  is  alfo  proved  by  the  Diminudon  or 
entire  Removal  of  the  Evil  when  this  Milk  is 
fucked  -,  nor  will  any  other  Remedies  be  fo  emca-' 
cious  for  its  Cure. 

The  Caufes  which  infpifiate  the  Milk  are, 

I.  Sudden  Cold,  in  which  the  Breads  are  fome- 

times  unwifely  expofed  to  the  Air.     2.   But  this  is 

dill  more  j  viz,  the  depraved  Quality  of  the  Wo-- 
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man's  Aliments,  and  her  Indigeftion  ;  whereby  a 
vicious  Chyle  is  formed  j  which,  by  its  Mixture 
with  the  Blood,  &c.  infpiffates  the  whole  Fluids 
of  the  animal  Oeconomy.  3.  The  Change  of 
Diet.  Thus  a  Nurfe,  accuftomed  to  a  (lender 
Diet,  by  feeding  on  fucculent  nutritious  Aliments, 
yields  fpiflld  Milk.  This  is  the  Reafon  why  fome 
Nurfes,  after  changing  their  accuftomed  Manner 
of  Living,  as  when  they  come  into  a  Gentleman's 
Family,  or  from  the  Country  to  Town,  frequently 
their  Milk  turns  bad,  though  before  it  was  ex- 
ceeding good. 

We  ma,y  add  here  an  Infinity  of  other  Caufes : 
As  when  the  Nurfe  neglefts  to  fuckle  the  Child 
at  proper  Intervals  of  Time ;  when  the  Milk  re- 
mains too  long  in  the  Breafts,  or  the  Child  hap- 
pens to  be  too  weak  to  fuck  Milk  enough  •,  and  it 
may  proceed  from  the  ill  State  of  Health  of  the 
Nurfe. 

For  if  file  be  young  and  healthy,  fhe  \vi\\,  con- 
fequently,  make  more  Milk  than  the  Child  is  able 
to  confume  ;  fo  the  Remainder  will  gradually  ac- 
cumulate in  the  Breafts,  and  produce  Inflammaw 
tions,  Abfcefles,  Ulcers,  &c. 

1.  Redundant  Milk,  which  fo  diftends  the  Ve- 
iiculjE  of  the  Breafts,  that  they  obftru<5l  and  ftran- 
gulate  the  Orifices  of  all  the  adjacent  Vafa  Ab- 
forbentia,  which  ferve,  in  Refolution,  to  return  the 
ftagnant  Humours,  This  is  very  frequent  in  the 
Febris  Laftea  and  Morbus  Pilaris. 

2.  The  Spifiitude  of  the  Milk;  whence  it  can- 
not circulate  in  the  fmall  Vefi^els  which  fhould  ab- 
forb  it.  But  however  they  at  any  Time  receive 
but  its  m.oft  fluid  Particles,  the  reft  remaining  in 
the  Veficulse,  till,  by  Degrees,  it  is  hardened  ;  and 
rhen  forms  a  Scirrhus,  if  it  does  not  produce  an 
Inflammation. 

3.  The 
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3.  The  Acrimony  of  the  Milk,  where  it  fli- 
mulates  the  Veffels,  excites  their  convulfive  Con- 
traftion,  gives  Room  to  the  Stagnation  of  the 
Blood,  and  to  Inflammation. 

Now  if  Refokition  be  once  prevented,  and  In- 
flammation formed  and  continued,  that  towards 
the  End  the  Symptoms  of  Inflammation  become 
more  intenfe.  as  the  Tenfion,  Pain,  Heat,  Red- 
nefs,  &c.  it  denotes  a  Rarefad:ion  of  the  inckided 
Humours,  and  that  Suppuration  is  at  Hand. 
The  SwelHng  of  the  Breafts,  to  this  Pitch,  fo  com- 
prefs  the  large  arterial  Branches,  that  the  Perfon 
fenfibly  feels  their  pulfative  Motion  :  The  Suppu- 
ration being  formed,  the  Rarefa.ftion  of  the  Mat- 
ter is  diminifhed,  the  tumefied  Part  becomes  flac- 
cid, and  fubfldes,  and  all  the  forementioned  Symp- 
toms ceafe. 

But  we  are  to  obferve,  that,  of  all  Suppura- 
tions, none  are  fo  flow,  and  imperceptible,  as  that 
pf  the  milky  Tumors,  or  fuch  as  are  formed  of  a 
Mixture  of  Blood  and  Milk  -,  for  this  Matter  is  fo 
fweet  and  balfamic,  that  it  hardly  irritates  the  Vef- 
fels ;  and,  for  want  of  a  corroflve  Acrimony,  it  is 
not  fubjeft  to  gain  far  into  the  adjacent  Parts  : 
The  Pus  is,  moreover,  extremely  white.  But  in 
purely  fanguine  Inflammations,  the  fl:agn,ant  Hu- 
mour is  fo  charged  with  Salts,  that  its  Progrefs  is 
fpeedier,  it  fl:imulates  the  VeiTels,  excites  their 
OfciUations,  has  an  acrid  Quality,  fufes  at  a  great 
Dillance,  and  is  of  a  grey  Colour ;  wherefore 
milky  i\.bfcefl!es  are  much  more  fupportable :  So 
that  fome  Patients  bear  them,  for  a  long  Time, 
without  any  m an ifefl:  Danger  ;  v/hilfl:  the  Abfcefl^es 
of  fanguine  Inflammations,  befides  the  above 
Symptoms,  frequently  kill  the  Patients ;  likewife 
by  flow  Fevers,  and  other  Symptoms  arifing  from 
the  Abforption  of  the  corrofive  Pus.  Yet,  when 
the  milky  Pus  remains  a  long  Time  included  in  its 
D  d  ^  Cyflia, 
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Cyfta,  it  diftends  its  Capfula  in  feveral  Apices  of 
the  Breafl,  renders  it  tiiinner,  and  raifes  a  great 
many  Elevations. 

This  Diforder  is  rarely  mortal ;  but  it  is  very 
painful,  through  the  Senfibility  of  the  membranous 
Texture  of  the  Breads  :  It  is  alfo  very  tedious, 
and  ditTiCuk  to  be  cured  ;  becaufe  the  enfuing  Ul- 
cer is  commonly  fordid,  and  can  never  be  well 
deterged,  through  the  Spongmefs  of  the  Breaft. 

In  ihort,  it  may  be  very  dangerous  if  it  ter- 
minates in  a  Scirrhus,  or  Cancer,  through  the  In- 
duration of  the  ftao-nant  Matter.     Dr.  Astruc. 


'o' 


Various  Conjectures  on  the  Formation 
OF  the  Milk,  &c. 

Nature  has  not  freed  the  Breafts  from  her  Lufus. 
Women  generally  have  but  two;  but  Blasius 
Jbas  remarked  three  in  one  Woman  •,  Wal^erus 
and  BoRRicHius  obferved  the  fame.  Thomas 
Bartholine  gives  an  Account  of  a  Woman  who 
had  four;  another  .'^natomift  has  made  the  fame 
Obfervation.  As  for  their  Bulk,  they  are  mon- 
llrous  in  fome  Countries :  At  the  Cr.pe  of  Good 
Hope  the  Women  have  their  Breafts  fo  long,  that, 
it  is  faid,  they  throw  them  over  their  Shoulders. 

After  having  feen  the  Structure  of  the  Breafts, 
we  muft  mention  fomething  of  their  Ufe ;  which 
is,  to  feparate  the  Milk  from  the  Mafs  of  Blood. 

The  firft  Qiieftion  to  be  alked  is.  What  the  Na- 
ture of  the  Milk  (which  comes  from  the  Breaft)  is  ^ 

I.  Here  is  what  is  difcovered  by  the  Help  of 
the  Microfcope.  I  feign  would  examine,  fays 
Lewenhoeck,  what  Matter  the  Blood  is  formed 
from  ;  and  I  obferved,  that  it  is  compofed  of  fmall 
red  Globules  that  fwim  in  a  clear  Fluid :  I  alfo 
difcovered,  that  the  Milk  was  nothing  but  a 
Clufter  of  fmall  Globules  that  fwam  in  a  diapha- 

. .  ;  nous 
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nous  Fluid ;  but  the  Globules  of  the  Blood  differ 
from  thofe  of  Milk  in  their  being  of  an  equal 
Bignefs,  which  thofe  of  the  Milk  are  not ;  fome 
being  fmall,  others  large,  of  an  irregular  and 
fomewhat  globular  Figure. 

By  the  Analyfis  we  thought  to  difcover  the  Na- 
ture of  Milk  ;  but  we  by  that  fhall  never  gain  the 
Point.  Fire  changes  Bodies,  fince  it  difcompofes 
them  :  It  cannot,  therefore,  give  us  the  true  Prin- 
ciples of  Bodies. 

Thofe  who  reafon  on  the  Nature  of  Milk,  ac- 
cording to  the  Analyfis,  have  no  more  Reafon 
than  thofe  who  would  know  the  natural  State  of 
Pebbles  by  Lime. 

It  will  then  be  alked.  Whether  the  Milk  is  an 
Acid,  or  an  Alkali  ?  It  is  neither  one,  nor  the 
other.  The  acid  Salts  that  are  feparated  from  the 
Aliments  are  infinuated  in  the  animal  and  vegetable 
Earths,  or  rather  in  their  Alkalies.  In  this  Mix- 
ture it  cannot  have  an  Acid  or  Alkali  -,  a  middling 
Salt  will  be  only  produced  :  Add  to  this,  that  Oil 
changes  thefe  Salts  greatly. 

Milk  is  nothing  but  a  true  Chyle,  but  has  a 
lefs  Serum.  It  is  fomewhat  more  triturated  by 
the  Heat  of  the  Blood,  Motion  of  the  Heart, 
and  Refort  of  the  Veflels.  Cheefe,  Cream,  and 
Butter,  may  be  made  of  it.  It  coagulates  not  on 
the  Fire,  as  the  Serum  of  Blood  ;  that  only  which 
exhales  leaves  a  thickiih  Subftance  at  the  Bottom. 

1.  It  has  a  lefs  Serum;  becaufe  that  which  is 
found  in  the  Chyle  divides  into  the  v/hole  Mafs  of 
Blood  :  It  muft  therefore  have  but  a  Part  of  it  in 
the  Milk. 

2.  The  Milk  was  more  triturated,  fince  it  pafled 
the  Heart,  and  moft  of  the  Vefi^els. 

3.  We  may  make  Cheefe  of  it,  which  we  can- 
not do  in  the  Chyle ;  becaufe  the  Oil  is  not  fepa- 
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rated  enough  from  the  Phlegm,  and  mixed  with 
the  Matter  that  forms  the  Bafis  of  the  Salt  of  the 
Blood. 

4.  It  coagulates  not  as  the  Serum  of  the  Blood ; 
becaufe  that  has  palTed  through  many  fecretory 
Du6ts,  when  it  has  pafled  through  them.  The 
moll  aqueous  Part  flows  into  the  Filtres  and  lym- 
phatic Veflels  •,  the  oily  Part,  therefore,  gathers  in 
greater  Quantity  •,  th.n  it  mixes  not  fo  well  with 
the  Water.  If  expofed  on  the  Fire,  what  happens  ? 
The  Particles  of  Fire  aft  on  thefe  oily  Parts  con- 
centered-, their  Aftion  expreiTes  the  Water  that 
remained  there :  The  oily  Parts,  therefore,  muft: 
gather  together,  and  form  a  more  folid  Whole. 
The  fame  happens  not  to  the  Chyle  ;  becaufe  the 
Oil  was  not  concentered  enough  in  palTing  through 
the  Strainers  and  natural  Heat. 

5.  Milk  alkalifes  in  Fevers  -,  it  changes  Colour. 
It  has  been  fometimes  obferved  to  become  yellow 
from  Night  till  the  next  Day:  This  Colour  is 
given  the  Milk  when  we  boil  it  with  Alkalies. 
The  Heat  which  is  excited  in  the  Blood  by  Fevers 
produces  the  fame  Effe6t.  Thus  we  fee  that  ani- 
mal Subftances  are  lefs  proper  to  afford  good  Milk 
than  Vegetables :  For  the  Parts  of  Animals  are 
more  alkalifed  and  difpofed  to  Putrefadion. 

The  fecond  Qiveflion  to  be  examined  is,  Whe* 
ther  the  Milk  comes  from  the  Blood  immediately, 
or  whether  it  be  nothing  but  a  Chyle  brought  to 
the  Breads  by  particular  Ways  r  The  Antients 
faid,  that  it  proceeded,  in  fome  meafure,  from  the 
menftrual  Blood.  Coringius  advanced,  that  it 
was  produced  by  the  Blood  which  became  not  per- 
teftly  red.  Bareatus  believed,  that  it  proceeded 
from  the  Serum  of  the  Blood.  Malpighi  faid, 
that  Fat  could  produce  Milk.  Entius,  Deusin- 
9iuSj  and  Everard,  form  it   from  the  Chyle. 

Wharton^ 
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Wharton  is  of  the  fame  Opinion;  but  he  adds 
the  nervous  Juice  to  it. 

The  7\ntients  knew  but  the  Arteries  and  Veins, 
and  therefore  fought  for  no  other  Veifels  to  carry 
the  Milk  to  the  Breafts.  The  Knowledge  which 
they  wanted,  fays  Needham,  hindered  them  from 
erring  i  but,  after  Assellius's  Difcovery  offAthe 
ladleal  Veins,  they  began  to  feek  for  Canals  which 
might  immediately  carry  the  Chyle  into  the  Breafts. 
Ever  ARC  fays,  that,  having  difieded  a  Bitch  that 
was  \Vith  Young,  and  gave  fuck,  he  obferved  chy- 
lous Canals  which  crept  by  the  Mufcles  of  the 
Abdomen  upon  the  Fat,  and  were  inferred  in  the 
glandular  Texture  of  the  Breafts ;  but  this  Difco- 
very  was  not  confirmed  by  any  Anatomift  :  There 
is  therefore  more  Appearance  that  there  are  no 
milky  Canals,  and  that  the  Chyle  comes  from  the 
Blood  in  the  Breafts.  The  Dufts  are  not  necef- 
fary ;  for  the  Chyle  may  be  carried  through  the 
fanguinary  Veffels. 

1.  We  have  feen  Examples  which  prove  that  the 
Milk  may  iffue  out  through  an  infinite  Number  of 
Places  •,  as  the  Thigh,  &c.  It  is  certain,  there- 
fore, that  nothing  can  carry  that  milky  Juice  there 
but  the  Blood. 

2.  Injeftions  prove,  that  there  is  a  continued 
Way  from  the  Arteries  to  the  milky  Duds.  This 
Continuation  of  Canals  can  be  of  no  other  Ufe 
than  the  difcharging  the  Arteries. 

3.  What  could  be  obje6ted  is,  that  the  Blood 
might  change  the  Chyle :  But  here  follows  a  folid 
Anlwer  of  Lower. 

The  Chyle,  fays  he,  mixed  with  the  Bloody 
leaves  ^ot  its  Whitenefs  immediately  :  On  the  con-^ 
trary,  it  circulates  a  long  Time  with  the  Blood 
before  it  lofes  its  Colour.  We  have  nothing  elfe 
to  do  but  to  open  the  Vein  of  an  Anim.al  tour  or 
^?e  Hours  after  it  has  ea,t  mwGh,  and  we  ftiall  fee 
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a  great  deal  of  Chyle  fwimming  on  the  coagulated 
Blood  :  This  Chyle  is  like  the  Milk.  I  have  made 
the  fame  Experiment  on  Men  who  were  let  Blood 
after  a  full  Dinner  or  Breakfafl :  The  Veflel  rather 
feemed  full  of  Milk  than  Blood. 

Manget  obferved  a  perfe6l  clear  Chyle  come 
frojn'  the  Nofe  of  a  Man  who  had  loft  a  great 
Quantity  of  Blood  in  an  Haemorrhage. 

The  third  Qiieftion  is, 

How  the  Milk  filrrates,  and  is  fucked  by  the 
Child  ?    Tui  Blood,  filled  with  Chyle,  is  carried  into 
the  Arteries  of  the  Breaft  :  By  the  Mechanifm  of 
Secretions,   which  we  have  already  explained,  the 
Blood  is   too  thick  to  pafs  through  the  fecretory 
Dudls ;  but  the  Milk,  whofe  Mollicles  are  not  fo 
thick,  according  to  Lewenhoeck,  immediately 
infinuate  there :   From   thefe  Strainers   ifllie  out 
Lymphatics ;  by  the  PrefTure  ol"  the  Blood  and 
Membranes  the  aqueous  Part  is  infmuated,  fo  that 
the  Milk  has  lefs  Phlegm  ;  this  Milk,  carried  into 
the  P'oUicles  and  Duds,  is  propelled  by  the  Blood 
found  in  the  fpongeous  Texture  with  which  the 
milky  Canals    are  environed,  a  id  of  which  the 
Nipple  is  formed :  The  Duds  wnich  receive  the 
filtrated  Milk  are  very  numerous,  and  grow  wider 
towards  their  middle  Part ;  they  can  therefore  con- 
tain  a  large  Quantity  of  Fluid  :   When  the  Dif- 
tenfion  of  the  VefTels  will  furmount  the  Oppref- 
fion  of  the  Nipple,  the  Milk  will  flow  voluntarily  ; 
the  Mechanifm  by  which  the  Infant  caufes  the 
Milk  to  come  to  it. 

Steno,  in  his  Treatife  on  the  Glands,  fays, 
that  Nature  gave  Nerves  to  the  parotid  Glands 
(which  very  much  refemble  the  glandular  Bodies 
of  the  Breafts) :  Thus,  according  to  the  Adion  of 
Imagination  and  Will,  the  Saliva  may  flow  from 
its  Refervoirs,  When  the  Nerves  are  about  to  ad, 
fays  he,  they  ftreighten  the  Vellels  through  which 

the 
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the   Saliva '  might   flow,    and    oblige   it  to  iffue 
out. 

What  Steno  fays  of  the  Parotids,  on  the  Sub- 
je6b  of  Nerves,  may  be  faid  of  the  Breafls.  They 
are  covered  by  an  infinite  Number  of  nervous  Fi- 
bres which  form  Papillae  on  the  Nipples,  as  ob- 
ferved  by  Ruysch  ;  thefe  Papillae,  being  irritated 
by  fucking,  ftreighten  the  capillary  VefTels  that  re- 
take the  Blood  from  the  fpongeous  Texture;  thus 
the  Blood,  which  is  always  propelled  through  the 
Arteries,  accumulates  there,  and  preffes  the  milky 
Tubes;  which,  by  that  Preilure,  pour  out  the 
Milk. 

There  is  ftill  another  Caufe  that  oblisres  the 
Milk  to  iffue  out.  The  Infant  pumps  the  Air  in 
fucking  -,  thus  the  Milk  ought  to  iffue  out  with 
an  Impetuofity  proportionable  to  the  Force  with 
which  the  Air  is  pumped.  If,  by  a  fudden  Inlpi- 
ration,  all  the  Space  of  the  Mouth  were  found  void 
of  Air,  in  fuch  a  Manner  that  that  Fluid  could 
not  enter  there  any  other  Way;  the  Milk  would 
run  with  great  Force ;  as  we  may  fee,  when  we 
fuck  a  Fluid  with  a  giafs  Tube  :  Then-  the  Ladeak 
are  extremely  preffed  by  their  Number,  at  the 
Places  where  their  Inofculations  are  found  with  the 
external  Du6ls,  and  by  that  Preffure  obilrucb  the 
Paffage  of  the  Milk ;  thefe  VefTels,  I  fay,  com- 
prefTed  by  the  Force  of  the  external  Air,  throv7 
the  Milk  into  the  Infant's  Mouth. 

The  fourth  Qiieftion  to  be  allied  is,  Why  Men 
have  not  Breafts  ?  We  may  anfwer  to  this.  That 
they  are  of  no  Ufe  to  them.  Nature  immediately 
formed  the  Parts  that  were  neceffary  for  the  Ccn- 
fervation  of  the  Species  :  Though  thefe  Parts  are 
unufual  in  one  Sex,  ftill  that  Sex  is  not  entirely 
deprived  of  them,  unlefs  that  Deprivation  be  a 
neceffary  Confequence  of  the  Stru6ture  that  makes 
?he  Sqxqs  to  differ, 

If 
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If  what  Travellers  fay,  that  Men  nourifh  their 
own  Children,  be  true,  we  could  not  then  fay, 
that  the  Breafts  were  entirely  ufelefs. 

Venetius  gives  us  an  Example  of  a  Man 
whofe  Breafts  contained  a  vaft  Qi^iantity  of  Milk. 
Theophilus  Bonetius,  in  his  Sepulchretum 
Anatomicum,  p.  163.  gives  us  many  of  the  like 
Stories.  The  Men,  of  whom  thefe  Authors  fpeak, 
might,  without  doubt,  nouriHi  an  Infant,  if  their 
Breafts  were  fucked.  But  it  will  be  faid.  Why 
have  not  Men  Milk,  as  well  as  Women  ? 

Nathaniel  Highmore  anfwers.  That  the 
glandular  Bodies  v/hich  are  found  in  the  Breafts  of 
Women  are  not  found  in  thofe  of  Men,  or  that 
they  there  appear  dry.  The  Breafts,  fays  he,  are 
very  prominent  in  fat  and  effeminate  Men  -,  but 
their  Figure  and  Subftance  diftinguifh  them  from 
thofe  of  Women. 

Aristotle,  with  Reafon,  fays,  that  the  Sub- 
ftance of  the  Breafts  of  Women  is  fungous ;  and 
that  it  was  depreffed,  and  dry,  in  thofe  of  Men. 

Thefe  Reafons  of  Aristotle  and  Highmore 
do  not  reach  to  the  primary  Caufe :  It  would  be 
neceffary  that  they  explain  why  the  Breafts  are  more 
dry  in  Men,  than  in  Women. 

1.  In  Infants,  of  either  Sex,  the  Breafts  are  very 
much  inflated,  and  generally  contain  fome  Milk. 
It  muft  be  (b,  fince  the  Organs  are  the  fime  ;  and 
that  there  is  no  more  Tranfpiration  on  one  Side 
than  on  the  other,  while  the  Foetus  is  in  Utero, 
and  during  its  Infancy. 

2.  As  foon  as  young  Women  are  arrived  to  a 
certain  Age,  and  that  they  have  their  Menf.s, 
then  the  Veflels  of  the  Breaft,  which  are  very  flex- 
ible, dilate  :  From  thefe  VclTcls  there  always  pafles 
H  Fluid  into  the  lacteal  Follicles  •,  the  turgid  Ar- 
teries alone  cannot  produce  the  Tumor  tliat  rifes 
there,  and  this  Fluid  repafles  in  the  Veins  or  Ar- 
teries. 
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teries.  Perhaps  we  may  fuflain,  that  It  is  in  the 
Arteries  it  runs  back  again :  For  thefe  Canals, 
being  compreffed  by  the  Texture  of  the  Breails, 
which  is  very  firm,  and  the  Refort  of  the  fmall 
Vcflels,  the  Fluid  may  return  in  the  Arteries  : 
But  it  is  probable,  alfo,  that  there  may  be  Canals 
to  bring  them  back  into  the  Veins.  The  Swelling 
we  have  been  fpeaking  of,  happens  in  Proportion 
as  young  Women  approach  the  Age  of  thirteen  or 
fourteen  Years  :  Then  it  is  perceived,  efpecially 
fome  Days  before  the  menftrual  Flux.  The  Blood, 
which  fills  the  uterine  Veflels  in  an  extraordinary 
Manner,  hinders  that  which  follows  from  entering 
the  Blood  which  flows  in  greater  Quantity  into  the 
Arteries,  which  from  the  Abdomen  communicates 
with  the  Breads,  and  hence  the  Breads  fwell.  As 
foon  as  the  fecretory  Duels  of  the  Uterus  begin  to 
open,  the  Blood  palles  no  more  in  fo  great  a  Quan- 
tity through  the  Arteries  communicating  with  the 
Breads  ;  the  Blood,  which  fwelled  the  Breads, 
circulates  by  Degrees,  and  the  Fluid  feparated 
from  it,  preffed  by  the  mammillary  Texture,  re- 
enters the  Courfe  of  Circulation  by  Degrees  -,  the 
Breads  mud  then  be  evacuated,  as  we  have  al- 
ready faid. 

3.  Thus  we  fee,  that  the  fame  Reafon  which 
proves  no  mendrual  Flux  in  Man,  proves,  that 
the  Milk  ought  not  to  filtrate  in  their  Breads.  As 
they  have  no  Plethora,  the  mammillary  VelTels, 
which  are  never  fwelled,  do  not  dilate :  On  the 
contrary,  as  they  fortify  and  harden,  the  Follicles 
and  milky  Duels  acquire  a  Hardnefs,  bec^^.ic  they 
are  membranous  ;  and  thus  the  Blood  would  not 
be  able  to  feparate  the  Milk,  when  there  Ihould 
even  at  lad  happen  a  Plethora,  as  we  often  fee  by 
periodic  Fluxes,  which  are  performed  through  the 
hemorrhoidal  Veffels. 

4.  We 
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4.  We  may,  neverthelefs,  fee  Men,  in  whom  a 
Plethora,  large  mammillary  Canals,  a  Prefiure,  or 
Sucking,  would  produce  Milk.  All  this  depends 
upon  the  Dilatation  of  the  Canals. 

The  fifth  Qiieftion  worthy  our  Notice  is,  Why 
Women,  after  Child-bed,  have  Milk  ?  The  Me- 
chanifm  only  of  the  Motion  of  the  Parts  in  Child- 
bed Women  may  anfwer  this  Queftion.  Thofe 
who  were  not  of  the  fame  Opinion  have  faid  no- 
thing but  Abfurdities. 

Deusingius  believed,  that  the  menftrual  Blood 
contrafted  a  certain  Qiiality  which  rarefies  the 
Blood,  and  there  forms  a  Difpolition  to  change 
into  Milk.  He  adds,  that  the  Foetus,  comprefT- 
ing  the  Pancreas  and  Stomach,  propels  the  Chyle 
towards  the  Breafls.  But  this  laft  Opinion  would 
prove,  that  the  Milk  fhould  be  formed  during  the 
Pregnancy,  and  terminate  after  Delivery. 

DiEMERBROECK,  not  fatisfied  with  that  Ex- 
planation, fays,  it  is  nothing  but  Imagination  that 
determines  the  Milk  towards  the  Breafts.  He 
brings  many  Examples  to  prove  that  Opinion  : 
But  there  is  more  Imagination  in  the  Opinion  of 
that  Anatomift,  than  in  the  Caufe  that  gives  Child- 
bed Women  their  Milk.  Likely,  according  to 
him,  that  Goats,  which  have  Milk,  though  they 
have  not  been  with  Young,  have  a  very  great 
Force  of  Imagination  ;  fmce  they  have  it  long 
before  Women. 

Bayle,  Profeffor  of  Philofophy  at  Tholoufe,  is 
every-where  for  Fermentations.  He  attributes  the 
Origin  of  Milk  to  Fermentation.  I  will  not  enter 
into  the  whole  Exphcation,  which  is  unworthy  of 
fo  great  a  Man.      We  may  afl<:  his  Followers, 

1 .  Whence  proceeds  tliis  Fermentation  .'' 

2.  How  it  is  produced  in  the  Brealls  .'' 

3.  What  is  its  Nature  ? 

If  they  have  but  Poflibilities,  or  Imaginations, 
they  are  not  worthy  to  be  heard. 

To 
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To  comprehend  the-Caufe  that  propels  the  Milk 
into  the  Breads  after  Child-bed,  we  muft  recal, 

1 .  That  the  Milk  proceeds  from  the  Chyle. 

2.  That  the  Vefiels  of  the  Uterus  are  extremely- 
dilated  during  Pregnancy. 

3.  That  the  Uterus  contrads  immediately  after 
Delivery. 

4.  That  there  paffed  a  great  Quantity  of  Chyle, 
or  milky  Matter,  into  the  Fcetus. 

From  the  third  Propofition,  i.  It  follows. 
That  the  Blood  being  no  more  able  to  enter,  in 
fo  great  a  Quantity,  into  the  defcending  Aorta, 
will  mount,  in  greater  Quantities,  in  the.afcending 
Arteries  •,  and,  confequently,  thofe  Arteries  which 
come  from  the  Subclavian  and  Axilian  into  the 
Breads,  will  be  more  turgid. 

2.  It  follows,  from  that  fame  Propofition,  that 
the  Blood  which  enters  into  the  defcending  Aorta, 
being  no  longer  able  to  be  inhnuated,  in  fo  great 
a  Quantity,  into  the  Uterus,  will  fill  the  epigaftric 
Arteries  more  which  communicate  with  theBreafts : 
The  Breads  then  muft  be  more  inflated,  on  both 
Sides,  after  Delivery. 

3.  From  the  fourth  Propofition  it  follows. 
That  the  fuperfluous  Chyle  of  the  Nourilhment 
of  the  Mother,  which  paffed  in  the  Fcstus,  muft 
divide,  to  flow  into  other  Veffels  j  and,  confe- 
quently, be  carried  to  the  Breafts.  At  the  firft 
Circulation  that  will  be  performed,  there  will  come 
one  Part ;  at  the  fecond  another,  &c.  and  at  five 
or  fix  Hours  after  eating,  the  Chyle  is  not  yet 
changed  into  Blood  :  The  numerous  Circulations, 
which  will  be  performed  during  that  Time,  will 
there  carry  the  greateft  Part  of  that  Chyle  which 
would  have  paffed  in  the  Foetus,  if  it  were  ftill  in 
the  Womb.  Whilft  the  Chyle  is  thus  carried  to 
the  Breafts,  the  Follicles  fill  in  an  extraordinary 
Manaer,    and  the  inflated  Duds  are  very  much 

com- 
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comprefled ;  and  at  the  Place  where  they  inof- 
culate  this  Preflure  hinders  the  Milk  from  over- 
flowing :  The  Du(^s,  which  were  not,  as  yet,  open, 
contribute  alfo,  by  their  flreight  Cavity,  to  hinder 
this  overflowing  •,  but,  as  foon  as  the  Ereafts  are 
fucked,  I.  The  external  Dufls  dilate.  2.  The 
Cylinders  of  Milk,  which  are  in  the  internal  Dudts, 
are  contiguous  to  the  Cylinders  that  entered  the 
Externals  :  The  Milk,  theretore,  v/hich  fiov/ed  not 
before,  will  fpout  out,  after  we  have  once  fucked 
thofe  Dufls  which  were  empty  of  Milk  -,  by  the 
fame  Reafon  that  the  Urethra  is  fometimes  empty 
of  Urine  through  the  too  great  Dilatation  of  the 
Bladder ;  which,  being  too  much  inflated,  thrufts 
its  Neck  again  into  its  Cavity,  as  we  have  before 
explained  it.  3.  By  the  fame  Reafon  that  Milk  is 
filtrated  in  the  Breafts  of  Lying-in  Women,  it 
may  alfo  be  filtrated  in  thofe  ol  Virgins  whofe 
Menftrua  are  fuppreffed.  For  the  Blood,  not 
being  able  either  to  circulate  freely,  or  ilTue  out 
thro'  the  Womb,  will  be  propelled  in  the  Breafl:s, 
as  it  often  happens.  Hence  we  fee,  that  this  may 
happen  to  Women  in  Years,  whofe  Menfes  are  at 
an  End.  Neverthelefs,  as  the  Fibres  are  dried  by 
Age,  this  will  not  happen  in  aged  Women,  whofe 
Parts  are  dry. 

The  fixth  Quefl3X)n  to  be  aflced  is,  Whence 
arife  the  diflferent  Properties  obferved  in  Milk  ? 

1.  The  Milk  grows  four,  which  happens  not  to 
other  Fluids  that  arife  from  the  Blood.  This 
Sournefs  proceeds  from  nothing  but  the  Acids  fe- 
parating  from  the  alkaline  Earth  and  their  Oil, 
which  happens  not  to  the  other  Fluids,  becaufe 
the  Heat  has  more  fl:rongly  united  their  Principles, 
and  difpofed  them  more  to  Alkali  than  Acid. 

2.  Milk  has  the  Vi-rtue,  I'afte,  and  Smell,  of 
the  Aliments  •,  becaufe  the  Particles  of  Matter, 
with  which  we  are  nouriflicd,  pafs  into  the  Blood 

c  without 
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without  being  difcompofed,  and  enter  into  the 
Breads  without  having  fuffercd  hardly  any  Change  -, 
as  appears  by  the  Experiment  of  Lower. 

Thus  if  the  Ahment  be  good,  the  Milk  will  be 
good  ;  if  it  is  bad,  the  Milk  will  be  fo  too ;  efpe- 
cially  if  we  have  fafted  long  :  For  then  it  cannot 
be  mixed  with  any  other  Matter  that  might  give 
it  fome  Alteration. 

Some  Hours  after  Meals,  as  it  has  circulated, 
it  will  be  proper  to  form  good  Milk :  If  it  was 
too  acid,  the  Heat  will  then  have  changed  it,  and 
will  be  more  difppfed  to  become  alkali^j  if  it  be 
too  much  alkalifed)  the  alkaline  or  too  much 
Jieated  Part  will  precipitate  by  the  Urine,  becaufe 
It  becomes  more  vifcous,  as  we  may  fee  by  the 
Uriwe.  If  a  Nurfe  falls  twenty  four  Hours,  the 
Chyle  will  alkalife,  and  thus  will  form  a  yellow 
faltifh  Milk,  difpofed  to  putrefy,     Phyf.  Effays, 

Observations. 

It  is  a  Matter  of  Difpute,  among  fome  Sur- 
geons, Whether  cancerous  Tumors  fhould  ever  be 
(extirpated,  or  not  ?  Though  it  is  certain,  none  of 
thefe  ever  were  cured  without ;  andi  being  extir- 
pated, there  have  been  many. 

The  Objection  againft  Extirpation  is  this : 
That  the  Operation  often  provokes  the  Part, 
which  otherwife  might  lie  quiet.  But  I  do  not 
think  this  is  true.  In  defperate  Cafes,  where  we 
cannot  extirpate,  %Ve  Bnd  the  beft  Remedy  is  plen- 
tiful Bleeding  ('which  alfo  is  Nature's  laft  Reforr), 
gentle  conftant  Evacuations  by  Stool,  and  a  Ve- 
getable Diet,  And  though  Phyfic  never  cures 
while  the  Tumor  remains  i  yet,  after  Extirpation, 
it  is  highly  ufeful,  and  even  the  worft  Conftitu- 
tions  have  fometimes  been  brought  to  their  pri- 
mitive State. 

Vol.  II.  Ee  An 
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An  eminent  Surgeon  in  the  City,  having  a  Pa- 
tient with  a  cancerated  Breaft,  extremely  large,  and 
fo  much  ulcerated^  that  the  Stench  of  it  was  infup- 
portable  ;  fhe  infifted  upon  the  Extirpation,  againfl 
all  Advice,  with  no  other  Hopes  but  to  be  deli- 
vered from  the  offenfive  Smell.  Some  Time  after 
the  Operation,  the  WoUnd  looking  extremely 
fordid,  he  fprinkled  it  all  over  with  red  Mercuiy 
Precipitate,  which  put  the  Patient  into  a  high  Sa- 
livation •,  upon  which,  the  Breaft  grew  clean,  and 
healed  ;  the  Patient  recovered,  and,  contrary  to  all 
Expedation,  lived  many  Years  in  good  Health. 

'Frt)rn  this  Accident  I  learned  the  Ufefulnefs  of 
falivating  after  extirpating  cancerous  Turner^ 
though  nothing  is  more  hurtful  before. 

In  the  Extirpation  of  a  Breaft,  and  all  other 
Tumors,  as  much  Skin  as  is  poffible  fhoiild  be 
faved ;  for  the  Lofs  of  a  great  deal  of  Skin  is 
enough  to  make  an  incurable  Ulcer  in  the  moft 
healthful  Body,  arid  much  more  fo  in  a  bad  Con- 
'ftitution.     Che  s  ELD  en's  Anatomy. 
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Of  the   Pleura,    Heart,   and  its 
Appendages. 


H  E  Pleura  is  a  Membrane  which  ad- 
heres clofely  to  the  internal  Surface  of 
the  Ribs,  Sternum,  the  Intercollal, 
Subcoflal,  Sternocoftal  Mufcles,  and 
to  the  convex  Surface  of  the  Dia- 
phragm. It  is  of  a  very  compad  Texture,  fome- 
what  like  the  Peritonaeum  ;  being  furnifhed  with 
Plenty  of  fanguineous  Vefiels ;  and  likewife  in 
that  it  is  compofed  of  an  internal  membranous  La- 
mina, and  a  cellular  Subftance  on  the  external 
Side,  which  is  a  Produflion  or  Continuation  of 
the  Lamina. 

The  cellular  Portion  furrounds  the  internal  Sur- 
face of  the  Thorax,  but  the  membranous  Portion 
-is  difpofed  in  a  different  Manner.  Each  Side  of* 
the  Thorax  has  its  particular  Pleura  entirely  dif- 
tind  from  the  other,  and  forming,  as  it  were., 
two  great  Bladders,  fituated  laterally,  with  refpedt 
to  each  other,  in  the  great  Cavity  of  the  Thorax, 
in  fuch  a  Manner,  as  to  form  a  double  Septum, 
or  Partition,  running  between  the  Vertebra  and 
the  Sternum  ;  their  other  Sides  adhering  to  the 
'Ribs  and  Diaphragm. 

This  particular  Duplicature  of  the  two  Pleurs 

is  named   Mediaftinum :   The  two  Laminas,  of 
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which  it  is  compofed,  are  clofely  united  together 
near  the  Sternum  and  Vertebras  •,  but  in  the  Mid- 
dle, towards  the  inferior  Portion  of  the  anterior 
Part,  they  are  feparated  by  the  Pericardium  and 
Heart.  A  httle  pofteriorly  they  are  divided,  in  a 
tubular  Form,  by  the  Oefophagus,  which  is  in- 
vefled  by  it ;  and  in  the  poflerior  Part  a  trian- 
gular Space  is  left  between  the  Vertebras  and  two 
Pleurae,  from  the  fuperior  to  the  inferior,  which  is 
filled  chiefly  by  the  Aorta. 

Before  the  Heart,  from  the  Pericardium  to  the 
Sternum,  the  two  Laminae  adhere  very  clofely, 
and  there  the  Mediaftinum  is  tranfparent,  except 
for  a  fmall  Space  near  the  fuperior  Part,  where 
the  Thymus  is  fituated;  fo  that,  in  this  Place, 
there  is  naturally  no  Interftice  or  particular  Ca- 
vity. The  apparent  Separation  is  owing  entirely 
to  the  common  Method  of  raifing  the  Sternum, 
as  was  plainly  demonftrated  by  Bartholinus,  in 
his  Treatife  of  the  Diaphragm  publifhed  at  Paris 
in  1676. 

The  Mediaftinum  does  not  commonly  termi- 
nate along  the  Middle  of  the  internal  Side  of  the 
Sternum,  as  the  common  Opinion  has  been. 
W"iNSLow  has  demonftrated  (in  the  Year  171 5,  to 


LiEUTAUD  obferves,  that  the  Pleura  does  not  always  lie  more 
■  on  the  left  Side  ;  and  lays,  that  fometimes  it  lies  on  the  right,  ibme- 
tirnes  it  divides  the 'Thorax  exaftly  in  the  Middle. 

Heister  maintains,  that  there  is  a  Space  left  between  the  two 
Pleurae,  and  it  is  imaginary.  Wherefore,  to  fupport  his  Argument, 
he  relates,  that  many  Authors  of  Credit  give  us  Initanccs  of  Ab- 
fceffes  formed  therein  ;  and  Maier  (in  hisCoileg.  Praft.)  afhnns,  that 
he  has  frequently  tound  a  ferous  Humour  in  it. 

But  the  ferous  Humour,  or  Pus,  that  I  found  in  Children  and 
Adults,  under  the  Sternum,  as  well  as  between  the  Pleura  and  Ribs, 
is  no  Argument  that,  in  the  natural  State,  there  is  a  Divifion.  It  is 
very  well  known,  that,  in  an  inliammatory  Fever,  or  PWurify,  the 
cellular  Membrane  of  the  Thorax  is  iomctimes  lb  much  inHamed, 
that  it  is  more  than  Half  an  Inch  thick,  lull  of  Scrimi,  and  which 
tui-ns  into  Pus.  However,  the  ceJlular  Membrane  of  the  Pleura  is 
more  look  under  the  Sternum,  thmi  towiirds  the  Kibs. 

the 
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the  Academy  of  Sciences),  that  fuperiorly  down- 
wards it  inclines  towards  the  left  Side ;  and  that 
if,  before  the  Thorax  is  opened,  a  lliarp  Inftru- 
ment  be  run  through  the  Middle  of  the  Sternum, 
there  will  be  almoft  the  Breadth  of  a  Finger  be- 
tween the  Inftrument  and  the  Mediaftinum  ;  pro- 
vided that  the  Sternum  remain  in  its  natural  Situ- 
ation, and  the  Cartilages  of  the  Ribs  be  cut  at  the 
Diftance  of  an  Inch  from  it,  on  each  Side. 

From  all  this  we  fee,  not  only  that  the  Thorax 
is  divided  into  two  Cavities  entirely  feparated  from 
each  other,  by  a  middle  Septum,  without  any  Com- 
munication ;  but  alfo  that,  by  the  Obliquity  of  this 
Partition,  the  right  Cavity  is  greater  than  the  left : 
And  from  hen.ce  we  may  judge  of  the  Uncertainty 
of  trepanning  the  Sternum,  which  the  Antients 
have  recommended,  in  fome  Cafes. 

The  cellular  Portion  of  the  Pleura  conneds  the 
piembranous  Portion  to  the  Sternum,  Ribs,  and 
Mufcles ;  to  the  Diaphragm,  Pericardium,  Thy- 
mus, and  VeiTels ;  and,  in  a  Word,  to  whatever 
lies  near  the  convex  Side  of  the  membranous  Por- 
tions of  the  Pleura.  It  likewife  infinuates  itfelf 
between  the  Laminse  of  the  Duplicature  of  which 
the  Mediaftinum  is  formed,  and  unites  them  to- 
gether :  .It  even  penetrates  the  Mufcles,  and  com- 
municates with  the  cellular  Subftance  in  their  Inter- 
ftices,  all  the  way  to  the  Mernbrana  Adipofa  on 
the  external  convex  Side  of  the  Thorax,  In  this 
the  Pleura  refembles  the  Peritonaeum. 

The  Surface  of  the  Pleura,  turned  to  the  Ca- 
vities of  the  Etreaft,  is  continually  moiftened  by  a 
lymphatic  Serofity  which  tranfucjes  through  its 
Pores,  OF  exhaling  Arteries*. 


*  This  Fluid  was  thought,  by  fome  Anatomifts,  to  be  fecreted  by 
imperceptible  Glands ;  but  the  Exiftence  of  them  has  not  been  hitherio 
■^eraonftrated.    The  fame  was  likewife  obferved  in  the  PeritonsEunj. 
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The  Arteries  and  Veins  of  the  Pleura  are  chiefly 
Ramifications  of  the  Intercoftals,  which  are  very 
numerous,  and,  for  the  moft  part,  very  fmall. 
The  Mammarise  Internse  and  Diaphragmatic^ 
likewife  fend  Branches  to  it,  which  communicate 
very  frequently  with  thofe  of  the  Intercoftals. 

The  Mediaftinum  has  particular  Arteries  and 
Veins,  which  are  commonly  Branches  of  the  Sub- 
clavis.  The  Mammae  Internee  fend  likewife  an- 
terior Ramifications,  the  Diaphragmaticse  to  the 
inferior,  and  the  Intercoftales  and  Oefophagjeae  to 
the  pofterior  Part. 

The  Nerves  are  Ramifications  of  the  true  Inter- 
coftales, called  alfo  Coflales  and  Dorfales.  Near 
the.  Vertebras  they  communicate  with  the  great 
fympathetic  Nerves,  improperly  called  Intercof- 
tales, and  but  very  little  widi  the  middle  Sympa-= 
thetici,  or  thofe  of  the  eighth  Pair. 

The  Pleura  ferves,  in  general,  for  an  internal 
Integument  to  the  Cavity  of  the  Thorax;  the 
Mediaftinum  cuts  off  all  Communication  between 
the  two  Cavities,  and  hinders  one  Lung  from 
prefTmg  on  the  other  when  we  lie  on  one  Side  ;  it 
likewife  forms  Receptacles  for  the  Heart,  Peri- 
cardium, Oefophagus,  &c.  and  is  continued  over 
the  Lungs  as  the  Peritoneum  invefts  the  Vifcera. 

Before  we  leave  the  Pleura,  it  muft  be  6bferved, 
that  thefe  Portions  of  it,  which  adhere  immediately 
to  the  Ribs,  may  be  looked  upon  as  the  Periofteum 
of  their  internal  Sides.  This  Adhefion  keeps  the 
Pleura  ftretched,  and  hinders  it  from  flipping,  or 
giving  way :  It  likewife  renders  this  Membrane 
extremely  fenfible  of  the  leaft  Separation  caufed  by 
a  coagulated  Lympha,  or  accumulated  Blood  ;  the 
nervous  Filaments  being  likewife,  ip  this  Cafe,  very 
much  comprefTed,  in  Infpiration,  by  the  fwelling  of 
the  intercoftal  Mufcles. 

The  Thymus  is  an  oblong  glandular  Body, 
round  on  the  fuperiorPart,  and  dis^ided  below  inro 
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two  or  three  Lobes ;  of  which,  that  to^yards  the 
Left  is  the  longeft.  In  the  Fcetus  it  is  of  a  pretty 
large  Size,  lefs  in  Children,  and  very  little  in  aged 
Perfons.  In  Children  it  is  of  a  white  Colour, 
fometimes  mixed  with  red ;  but  in  an  advanced 
Age  its  Colour  is  generally  dark. 

The  greateft  Part  of  the  Thymus  lies  between 
the  Duplicature  of  the  fuperior  and  anterior  Por- 
tion of  the:  Mediaftinum  and  the  great  VelTels  of 
the  Heart,  from  whence  it  reaches  a  little  higher 
than  the  Tops  of  the  two  Pleura,  fo  that  fome 
Part  of  it  is  out  of  the  Cavity  of  the  Thorax.  In 
Fcetufes  and  Children  it  lies  as  rnuch  without  the 
Thorax  as  within  it. 

Its  particular  internal  Structure  and  Secretions 
are  not,  as  yet,  fufficiently  known  to  deterrnine  its 
Ufes  i  which,  however,  feem  to  be  defigned  more 
for  the  Fcetus,  than  for  Adults.  It  has  Veflels 
which  are  called  Arterise  and  Vense  Thymic^. 

Conjectures  on  the  Use  of  the  Thymus 
Gland. 

Dion  IS  thought  that  he  had  difcovered  the  true 
Ufe  of  this  Gland,  by  faying,  that  its  Ufe  in  the 
Foetus  was,  to  fecrete  the  chylous  and  lacleous 
Liquors  which  were  poured  out  into  the  fubclavian 
Vein,  and  from  thence  into  the  thoracic  Dud]:. 

This  Reafoning  feems  plaufible  enough :  But 
as  the  excretory  Dufts  have  not  yet  been  difco- 
vered, therefore  we  muft  confefs,  that  we  are,  as 
yet,  as  ignorant  of  its  true  Ufe,  as  before. 

Bellinger  is  of  Opinion,  that  this  Gland 
prepares  a  nutritious  Fluid  in  the  Foetus,  and 
conveys  it,  by  particular  Dudls,  to  its  Mouth*. 
But  we  find,  that  neither  himfelf,  nor  any  Body 
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*  Vid.  Traft.  de  NuU-iUo. 
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elfe,  have  ever  been  able  to  demonftrate  thefe  pre- 
tended Ducfls. 

Heister  fays,  pofllbly  the  Thymus  Gland 
ferves  to  fecrete  the  Lymph,  which  it  difcharges 
into  the  thoracic  Dud.-,  for  the  Dilution  of  the 
Blood-,  as  the  Mefentery  and  pancreatic  Glands 
do  in  refpe(5l  to  the  Chyle. 

On  this  Suppofition,  its  Ufe  muft,  confequently, 
be  greater  in  the  Fcetus  than  after  Birth  :  Be- 
caufe  the  Want  of  Refpiration  may  well  be  fup- 
pofed  to  fubjed:  the  Blood  to  be  thicker,  and  to 
need  Dilution  more  than  afterwards  •,  as  nothing 
tends  to  attenuate  theBlood  fo  much  as  Refpiration. 

It  has  been  found  indurated  by  a  Scirrhus,  and 
very  large  in  a  Boy  about  thirteen  Years  of  Age, 
who  died  of  a  heclic  Fever. 

Dr.  Tyson  imagined  that  this  Gland  ferved  as 
a  Refervoir  of  Lympha,  to  dilute  the  Chyle  of 
the  thoracic  Du<fl  of  the  Fcetus,  as  its  Stomach  is 
continually  fupplied  by  the  Liquor  Amnii  (as  he 
thought  the  Foetus  was  nourifhed  by  the  Mouth), 
which  fwelled  the  thoracic  Du6t  by  this  chylous 
Liquor ;  becaufe  the  Blood,  which  the  Foetus  re- 
ceives from  the  Uterus,  fills  up  and  hinders  the 
Chyle  from  entering  the  fubclavian  Vein. 

The  fame  Author  obferved,  that  it  cannot  be 
doubted  but  there  are  Valves  in  the  lymphatic 
VplTels  of  the  Thymus,  which  have  Communication 
with  the  fubclavian  Vein,  as  he  afTures  us,  by  in- 
jecting this  Gland,  he  has  found  fo. 

The  Heart  * 

Is  ^  mufcular  Body  fituatcd  in  the  Cavity  of 
the  Thorax  on  the  anterior  Part  of  the  Diaphragm, 

be- 


3f  Cor  a  cnrrendo  nomen  defumpfifTe  videtiir,  unde  etinm  Belgis 
^quod  alioqui  Cervum  fij:jnihcat),  appellatiir  Hart,  vcl  Hert,  quia 
iitu't  jila  Beftia  prae  caeteris  Ar.irp.a.hb'j'^j  ita  Cor  prx  cxitnz  Loiyoi'ii 

pai- 
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between  the  two  Laminae  of  the  Mediaftinum.  It 
is,  in  feme  meafure,  of  a  conical  Figure,  flatted  on 
the  Sides,  round  at  Top,  and  oval  at  the  Bafis.  Ac- 
cordingly, we  confider  in  the  Fleart  the  Bafis, 
Apex,  two  Margins,  and  two  Sides ;  one  of  which 
is  generally  flat,  the  other  more  convex. 

Befides  the  mufcular  Subftance  that  chiefly  forms 
what  we  call  the  Heart,  its  Bafis  is  accompanied 
by  two  Appendices  called  Auriculae,  and  by  large 
Blood  Veflels  ^  and  all  thefe  are  included  in  a  mem- 
branous Capfula  named  Pericardium. 

It  is  concave,  and  divided  by  a  Septum  that 
runs  between  the  Margins  into  two  Cavities  called 
Ventriculi,  one  of  which  is  thick  and  folid,  the 
other  thin  and  foft.  This  latter  is  generally  termed 
the  right  Ventricle,  the  other  the  left ;  though,  in 
their  natural  Situation,  the  right  Ventricle  is  placed 
more  anteriorly  than  the  left. 

Each  Ventricle  opens  at  its  Bafis  by  two  Ori- 
fices, one  of  which  anfwers  to  the  Auricles,  the 
other  t©  the  Orifice  of  a  large  Artery ;  and,  ac- 
cordingly, one  of  them  may  be  termed  the  auri- 
cular Orifice,  the  other  the  arterial.  The  right 
Ventricle  opens  into  the  right  Auricle,  and  into 
the  Trunk  of  the  pulmonary  Artery ;  the  left  into 
the  left  Auricle,  and  into  the  Origan  of  the  Aorta. 
At  the  Margins  of  thefe  Orifices  are  found  feveral 


partibus,  Curfu  &  Motu  yalet.  Quod  tamen  Belgicum  Anglicem 
homen  etiam  derivari  poile  videtur  ab  Harden,  quod  durationem, 
iiut  ab  Hard,  quod  duiitiem  fignjficat,  vel  quia  ejus  Motus  durat, 
per  totum  Vitse  Tempus,  vel  quia  fubftantise  duiitie  Mulculos  aliaqu; 
Parenchymata  fuperat. 

RiOLANUS  nomen  deducit  a  Graeco  ««?>  contrafto  ex  nsaj,  quod  a 
(Hssu,  uro,  derivatur,  quia  ex  eo  Ignis  noftri  Corporis  procedit:  Atque 
Tic    etiam  Belgis  Hert,    ab  Heert ;    quod   focum  fignificari  poflet. 

Meneti'us  a  na^^aivin,  vibro,  concutio,  derivat.  Chrysippus 
^TTo  T?;  xa^Sia:;,  feu  xajJt'o?,  a  robnri,  vel  a  laflico,  robuftum  impe- 
prlum  habeo,  quoniam  validifilmas  Aftiones  edit,  Sc  quafi  Imperium 
in  reliquas  tptius  Corporis  partes  habet, 

move^ 
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moveable  PeJliculas  called  Valvulas;  of  which 
fome  are  turned  interiorly  towards  the  Cavity  of 
the  Ventricles,  named  Triglochines,or  Tricufpides; 
others  are  turned  towards  the  great  VefTels,  called 
Semi-lunares,  or  Sigmoidales.  The  Valvulas  Tri- 
cufpides of  the  left  Ventricle  are  likewife  termed 
Mitrales. 

The  internal  Surface  of  the  Ventricles  is  very 
uneven,  many  Eminences  and  Cavities  being  ob- 
fervable  therein.  The  moft  confiderabJe  Emi- 
nences are  thick  flefhy  Produ6lions  called  Columns. 
To  the  Extremities  of  thefe  Pillars  are  fallened 
feveral  tendinous  Cords,  the  other  Ends  of  which 
are  joined  to  the  Valvulae  Tricufpides.  There  are 
likewife  other  fmall  fhort  tendinous  Ligaments 
along  both  Margins  of  the  Septum  between  the 
Ventricles :  Thefe  fmall  Ligaments  lie  in  an  ob- 
liquely tranfverfe  Situation,  and  form  a  reticular 
Texture  at  different  Diftances. 

The  Cavities  of  the  internal  Surface  of  the  Ven- 
tricles are  fmall  deep  Foffuls  or  Lacunas  placed 
very  near  each  other,  with  fmall  prominent  Inter- 
ftices  betv/eefi  them :  The  greateft  Part  of  thefe 
Lacunae  are  Orifices  of  the  venal  Dufts. 

The  flefhy  or  mufcular  Fibres  of  which  the 
Heart  is  compofed,  are  difpofed  in  a  very  fingular 
Manner,  efpecially  thofe  of  the  right  or  anterior 
Ventricle ;  being  either  bent  into  CurvatureSj  or 
folded  into  Angles. 

The  Fibres  which  are  folded  into  Angles  are 
longer  than  thofe  which  are  only  bent  into  Curva- 
tures •,  the  Middle  of  thefe  Curvatures,  and  the 
Angles  of  the  Folds,  are  turned  towards  the  Apex 
of  the  Heart,  and  the  Extremities  of  the  Fibres 
towards  the  Bafis  :  Thefe  Fibres  differ  not  only  in 
Length,  but  in  their  Direftions,  which  are  very 
,,  oblique  in  all,  but  much  more  fo  in  the  long  or 

folded 
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folded  Fibres,  than  in  the  fhort  ones,  which  are 
limply  bent. 

It  is  commonly  faid,  that  this  Obliquity  repre- 
fents  the  Figure  8  :  But  the  Comparifqn  is  very 
falfe :  and  can  only  agree  to  fome  bad  Figures 
drawn  by  Perfons  ignorant  of  the  Laws  of  Per- 
ipeftive. 

All  thefe  Fibres,  Regard  being  had  to  their  dif- 
ferent Obliquity  and  Length,  are  difpofed  in  fuch 
a  Manner,  as  that  the  longeft  form  partly  the  moft 
external  Strata  on  the  convex  Side  of  the  Heart, 
v^nd  partly  the  moft  internal  on  the  concave  Side  j 
the  Middle  of  the  Curvatures  and  the  Angles 
meeting  obliquely  and  fuccefllvely  to  form  the 
Apex. 

The  Fibres  fituated  within  thefe  long  ones, 
grow  gradually  fhorter  and  narrower  all  the  way 
to  the  Bails  of  the  Heart,  where  they  are  very 
fhort,  and  but  little  incurvated.  By  this  Difpo- 
fition,  the  Sides  of  the  Ventricles  are  very  thin 
near  the  Apex  of  the  Heart,  and  very  thick  to- 
wards the  Bafis. 

Each  Ventricle  is  compofed  of  its  proper  diftindfc 
Fibres,  but  the  left  has  many  more  than  the  right. 
"Where  the  two  Ventricles  are  joined,  they  form  a 
Septum  that  belongs  equally  to  both. 

There  is  this  likewife  peculiar  to  the  left  Ven- 
tricle •,  that  the  Fibres  which  form  the  internal 
Stratum  of  its  concave  Side  form  the  external  Stra- 
tum of  the  whole  convex  Side  of  the  Heart, 
which,  confequently,  is  common  to  both  Ventri- 
cles j  fo  that,  by  carefully  unravelling  all  the  Fi- 
bres of  the  Heart,  we  find  it  to  be  compofed  of 
two  Capfulse  contained  in  a  third. 

The  anterior  or  right  Ventricle  is  larger  thar^ 
the  pofterior  or  left,  as  was  well  obferved  by  the 
Antients,  and  clearly  dcmonftrated  by  Helve- 

TIUS. 
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They  are  both  nearly  of  the  fame  Length  in  Men, 
and  in  fame  Subjeds  they  end  exteriorly  in  a  kind 
of  double  Apex. 

All  the  Fibres  are  not  direded  the  fame  Way, 
though  they  are  all  more  or  lefs  oblique  :  For  fome 
end  towards  the  right,  others  towards  the  left ; 
Ibme  anteriorly,  others  pofteriorly,  and  others  in 
the  intermediate  Places.  So  that,  in  unravelling 
them,  we  find,  that  they  crofs  each  other  gradu- 
ally, fometimes  according  to  the  Length  of  the 
Heart,  and  fometimes  according  to  its  Breadth. 

The  Tubes  that  crofs  each  other  tranfverdy,  are 
much  more  numerous  than  thofe  that  crofs  longi- 
tudinally •,  which  ought  to  be  taken  Notice  of, 
that  we  may  reflify  the  falfe  Notions  that  have 
been  entertained  concerning  the  Motion  of  the 
Heart :  Namely,  that  it  is  performed  by  a  Con- 
torfion,  or  Twifting,  like  that  of  a  Screw  ^  or  that 
the  Heart  is  fhortened  in  the  Time  of  Contraftion, 
and  lengthened  in  Dilatation. 

The  Fibres  that  compofe  the  Internal  or  concave 
Surface  of  the  Ventricles,  do  not  all  reach  to  the 
Bafis ;  fome  of  them  running  into  the  Cavity,  and 
there  forming  the  mufcular  Columnse,  to  which 
the  loofe  floating  Portion  of  the  tricufpidal  Valves 
is  faftened  by  tendinous  Ligaments. 

Befides  thefe  mufculous  Pillars,  the  internal  Fi- 
bres form  a  great  many  Eminences  and  Depref- 
fions,  which  not  only  render  the  internal  Surface 
of  the  Ventricles  uneven,  but  give  it  a  great  Ex- 
tent within  a  fmall  Compafs.  Some  of  thefe  De- 
preflions  are  the  Orifices  of  the  venal  Du(5i:s  found 
in  the  Subftaiice  of  the  Ventricles.  The  Circum- 
ferences of  the  great  Openinojs  at  the  Bafis  of  the 
Heart  are  tendinous,  and  may  be  looked  upon  as 
the  common  Tendon  of  all  the  mufculous  Fibres 
of  which  the  Ventricles  are  compofed. 

The 
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The  Valves  at  the  Orifices  of  the  Ventricles  are 
of  two  Kinds  :  One  Kind  allows  the  Blood  to  en- 
ter the  Heart,  and  hinders  its  Egrefs  the  fame 
Way ;  the  other  allows  the  Blood  to  go  out  of  th6 
Heart,  but  hinders  it  from  returning.  The  Valves 
of  the  firft  Kind  terminate  the  Auriculae,  and  thofe 
of  the  fecond  lie  in  the  Openings  of  the  great  Ar- 
teries* The  firft  are  called  Semi-lunar  or  Sigmoi'- 
dal  Valves,  the  others  Triglochines,  Triculpidal, 
or  Mitral. 

The  Tricufpidal  Valves  of  the  right  Ventricle 
are  fixed  to  its  auricular  Orifice,  and  turned  in- 
ternally towards  the  Cavity  of  the  Ventricle.  They 
are  three  triangular  Produftions,  very  fmooth  on 
that  Side  which  is  turned  towards  the  Auricle,  and 
on  that  next  to  the  Cavity  of  the  Ventricle  they 
have  feveral  membranous  and  tendinous  Ezpan- 
fions ;  and  their  Margins  are  indented.  The  Valves 
of  the  auricular  Orifice  of  the  left  Ventricle  are  of 
the  fame  Shape  and  Strudure,  but  they  are  only 
two  in  Number;  and,  from  fome  fmall  Refem- 
blajice  to  a  Mitre,  they  have  been  named  Mi- 
trales*. 

Thefe  five  Valves  are  very  thin,  and  faftened, 
by  feveral  tendinous  Ligaments,  to  the  mufculous 
ColumnjE  of  the  Ventricles.  The  Ligaments  of 
each  Valve  are  fixed  to  tv/o  Columnce;  and  be- 
tween thefe  Valves  there  are  other  fmall  ones  of  the 
fame  Figure.  They  n^ay  all  be  termed  Valvule 
Tricufpides,  Auhculares,  or  Venof^  Cordis. 

The  femi-lunar  Valves  are  fix  in  Number, 
three  belonging  to  each  Ventricle,  ficuated  at  the 
Orifices  of  the  great  Arteries  -,  and  they  may  be 
properly  enough  named  Valvulse  Arteriales :  Their 
concave  Sides  are  turned  toward5  the  Cavity  of  the 


*  LiEUTAUD  fays  that  there  are  no  Cuch  Valves,  except  they  be  cm 
•thus  by  the  DiOc-aor.     Eflali  Anatpmiq.  Aiticl,  vi. 
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Arteries,  and  their  convex  Sides  approach  each 
other.  In  examining  them  with  a  Microfcope,  we 
find  miifculous  Fibres  lying  in  the  Duplicature  of 
the  Membranes  which  they  are  compofed  of. 

They  are  truly  femi-limar,  or  in  Form  of  a 
Crefcent,  on  that  Side  by  which  they  adhere ;  but 
their  loofe  Margins  are  of  a  different  Figure,  each 
of  them  reprefenting  two  fmall  Crefcents,  the  two 
Extremities  of  which  meet  at  the  Middle  of  this 
Margin,  and  there  form  a  kind  of  fmall  Papilla. 

The  great  Artery  that  arifes  from  the  left  Ven- 
tricle is  named  Aorta.  As  its  Egrefs  turns  a 
little  towards  the  Right,  and  then  bends  obliquely 
pofceriorly  to  form  what  is  called  Aorta  Defcend- 
ens.  From  about  the  Middle  of  the  convex  Side 
of  this  Curvature  three  great  Branches  arife,  that 
furnifli  an  infinite  Number  of  Ramifications  to  the 
Head  and  fuperior  Extremities  \  as  the  defcending 
Aorta  does,  in  the  fame  Manner,  to  the  Thorax, 
Abdomen,  and  inferior  Extremities. 

The  Trunk  of  the  Artery  that  arifes  fram  the 
Tight  Ventricle,  is  called  Arteria  Pulmonaris  :  This 
Trunk,  as  it  is  naturally  fituated  in  the  Thorax, 
■runs,  firft  of  all,  direflly  fuperiorly  for  a  fmall 
Space,  then  divides  laterally  into  two  principal 
Branches,  .one  for  each  Lung  ;  that  which  goes  to 
the  right  Lung  being  the  longeft. 

The  Auricles  are  mufcular  Capfulre  fituated  at 
the  Bafis  of  the  Heait,  one  towar^ls  the  right  Ven- 
tricle, the  other  towards  the  left,  and  joined  to- 
gether by  an  internal  Septum  and  external  com- 
municating Fibres,  much  in  the  fame  Manner  with 
the  Ventricles ;  one  of  them  being  named  the 
right  Auricle,  the  other  the  left,  lliey  arc  very 
uneven  internally,  but  fmoother  externally,  and 
terminate  in  a  narrow,  flat,  indented  Margin,  re- 
prefenting a  Cock's  Comb,  or,  in  fome  meafurc, 
the  Ear  of  a  Dog  ♦,  and,  for  that  Reafon,  a  famous 
2  Ana- 
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Anatomiil  of  Leyden  would  fain  have  dillin^ 
guifhed  this  Margin  by  the  particular  Name  of 
Auricle,  calling  the  reft  the  Capfula.  They  open 
into  thofe  Orifices  of  each  Ventricle,  which  Wins- 
low  names  auricular  Orifices  ;  and  they  are  ten- 
dinous at  their  Opening,  in  the  fame  Manner  as  the 
Ventricles. 

The  right  Auricle  is  larger  than  the  left,  and 
joins  the  right  Ventricle  by  a  common  tendinous 
Opening.  It  has  two  other  Openings  united  into 
-one,  and  formed  by  two  large  Veins  that  meet  and 
terminate  there,  almoft  in  a  dired:  Line,  called 
Vena  Cava  Superior  and  Inferior.  The  fciffure 
Margin  of  this  Auricle  terminates  obliquely  in  a 
kind  of  obtufe  Apex,  which  is  a  fmall  particular 
Produdlion  of  the  great  Capfula,  and  is  turned  to- 
wards the  Middle  of  the  Bafis  of  the  Heart. 

The  whole  internal  Surface  of  the  right  Auricle 
-is  uneven,  by  reafon  of  a  great  Number  of  pro- 
minent Lines  that  run  acrofs  the  Sides  of  it,  and 
•communicate  with  each  other  by  fmaller  Lines, 
i:hat  lie  obliquely  in  the  Interftices  between  the  for- 
'mer.  The  Lines  of  the  firft  Kind  reprefent  Trunks, 
and  the  others  fmall  Branches,  in  an  oppofite  Dr- 
-reftion  to  each  other :  In  the  Interftices  between 
thefe  Lines,  the  Sides  of  the  Auricle  are  very  thin, 
-and  almoft  tranfparent,    feeming  to  be  formed 
■merely  by  the  external  and  internal  Tunics  of  the 
Auricle  joined  together,  efpecially  near  the  Apex. 

The  left  Auricle  is,  in  the  human  Body,  a  kind 
of  mufcular  Capfula,  or  Refervoir,  of  a  pretty 
confiderable  Thicknefs,  and  unequally  fquare, 
into  which  the  four  Veins  open  called  Vens  Ful- 
monares,  and  which  has  a  diftindl  Appendix  be- 
longing to  it,  like  a  third  fmall  Auricle.  This 
-Capfula  is  very  even  on  both  Sides,  for  which 
ileafon  one  might  be  led  to  call  it  the  Trunk  of 
£-be  pulmonary  Veins,  and  it5  Appendix  the  left 

Auricle. 
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Auricle.  However,  the  Capftila  and  Appendix 
have  but  one  common  Cavity  j  and  therefore  may 
ftill  be  both,  comprehended  under  the  common 
Name  of  the  left  Auricle.  In  Men,  the  fmall 
Portion  may  likevvife  be  named  the  Appendix  of 
-the  left  Auricle,  but  in  other  Animals  the  Cafe  is 
different. 

'  This  frtlall  Portion  of  Appendix  of  the  left 
Auricle  is  of  a  different  Stru6lure  from,  that  of  the 
Capfula  or  large  Portion.  Externally  it  refembles 
a  fmall  oblong  Bag,  bent  different  Ways,  and  in- 
dented quite  round  the  Margins  -,  internally  it  is 
like  the  Infide  of  the  right  Auricle.  The  whole 
common  Cavity  of  the  left  Auricle  is  fmaller  in  an 
adult  Subje6l  than  that  of  the  right.;  and  the  muf- 
culous  Fibres  of  this  left  Auricle  crofs  each  other 
obliquely,  in  Strata  differently  difpofed. 

Befides  the  great  common  Veifels,  the  Heart  has 
VefTels,  peculiar  to  itfelf,  called  the  coronary  Ar- 
teries and  Veins  ;  becaufe  they,  in  fome  meafure, 
crown  the  Bafis  of  the  Heart.  The  coronary  Ar- 
teries, which  are  two  in  Number",  rife  from  the 
Beginning  of  the  Aorta,  and  afterwards  fpread 
themfeives  round  the  Bafis  of  the  Heart,  to  the 
Subflance  of  which  they  fend  numerous  Ramifi- 
cations; 

The  external  Courfe  of  the  Veins  is  pretty  much 
the  fame  with  that  of  the  Arteries  -,  but  they  end 
partly  in  the  right  Auricle,  and  partly  in  the  right 
Ventricle :  They  likewife  terminate  in  the  left 
Ventricle,  but  in  fmaller  Numbers ;  and  in  both 
they  end  by  certain  venal  Dudt?;,  which  open 
into  the  Folfulns  or  Lacunsfe  already  taken  Notice 
of,  in  the  uneven  internal  Sides  of  the  Ventricles. 
There  are  likewife  Lacuna  of  the  fame  Kind  in 
the  Auricles  between  the  prominent  Lines  before* 
mentioned ;  and  in  the  great  Capfula  of  the  left 

Au^ 
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Auricle  we  find  likewife  fmall  ForaminJE  which 
feem  to  have  the  fame  Ufe. 

There  are  feldom  more  than  two  Arteries  y  one 
of  which  Ues  towards  the  Right,  the  other  towards 
the  Left  of  the  anterior  third  Part  of  the  Circum- 
ference of  the  Aorta,  The  right  coronary  Artery 
runs  in  between  the  Bafis  and  right  Auricle,  all  the 
way  to  the  flat  Side  of  the  Heart,  and  fo  goes 
half  way  round  •,  the  left  Artery  has  a  like  Courfe 
between  the  Bafis  and  left  Auricle ;  and,  before  it 
turns  on  the  Bafis,  it  fends  off  a  capital  Branch, 
which  runs  between  the  two  Ventricles :  Another 
principal  Branch  goes  ofi^  from  the  Union  of  the 
two  Arteries  on  the  flat  Side  of  the  Heart,  which, 
running  to  the  Apex,  there  joins  the  other  Branch. 

The  coronary  Veins  are  diftributed  exteriorly, 
much  in  the  fame  Manner.  Their  Trunk  opens 
principally  into  the  right  Auricle  by  a  particular 
Orifice  furnifhed  with  a  femi-lunar  Valve.  All 
the  coronary  Veins  and  their  Ramifications  com- 
municate v/ith  each  other  fo,  that  if  we  blow  thro* 
a  fmall  Hole  made  in  any  of  thefe  Branches,  hav- 
ing firfl:  comprefled  the  Auricles  and  large  Vefliels, 
we  fee,  that  the  Air  fwells  all  the  Vefiels,  and  the 
Ventricles  likewife  by  pafling  through  the  Du6lus 
Venofi. 

The  Heart  lies  almoft  tranfverfly  on  the  Dia- 
phragm, the  greatefb  Part  of  it  being  in  the  left 
Cavity  of  the  Thorax,  and  the  Apex  being  turned 
towards  the  ofl^eous  Extremity  of  the  fixth  true 
Rib.  The  Bafis  is  towards  the  right  Cavity  ;  and 
both  Auricles,  efpecially  the  right,  reil  on  the  Dia- 
phragm. 

The  Origin  or  Bafis  of  the  pulmonary  Artery  is, 
in  this  natural  Situation,  the  highefl:  Part  of  the 
Heart  on  the  anterior  Side ;  and  the  Trunk  of  this 
Artery  lies  in  a  perpendicular  Plane,  which  may 
be  conceived  to  pafs  between  the  Sternum  and  the 
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Spina  Dorfi :  Therefore  fome  Part  of  the  Bafis  of 
the  Heart  is  in  the  right  Cavity  of  the  Thorax  ; 
and  the  reft,  all  the  way  to  the  Apex,  is  in  the  left 
Cavity !  And  it  is  for  this  Reafon  that  the  Medi- 
aftinum  is  turned  towards  that  Side. 

According  to  this  true  natural  Situation  of  the 
Heart,  the  Parts  commonly  faid  to  be  on  the  right 
Side  are  rather  anterior,  and  thofe  on  the  left  Side 
pofterior  -,  and  that  Side  of  the  Heart,  which  is 
thought  to  be  the  anterior  Side,  is  naturally  the  fu- 
perior  Side ;  and  the  pofterior  Side,  confequently, 
the  inferior  Side. 

The  inferior  Side  is  very  flat,  lying  wholly  on 
the  Diaphragm ;  but  the  fuperior  Side  is  a  little 
convex  through  its  whole  Length,  in  the  Direfbion 
of  the  Septum,  between  the  Ventricles.  And  it 
may  be  proper  here  to  remark,  that  though  com- 
monly received  Terms  of  Art  may  ftill  be  retained, 
yet  it  is  necelTary  to  prevent  their  communicating 
falfe  Ideas  to  thofe  who  have  not  had  an  Opportu- 
nity of  making  Obfervations  themfelves,  or  of 
being  inftru6ted  by  others. 

There  are  ftill  fome  other  anterior  Veins  of  the 
Pleart :  But  one,  more  particularly  large,  goes 
along  the  adjacent  Margin  of  the  right  Ventricle, 
and,  running  for  fome  Length  obliquely  between 
the  Membranes,  is  inferred  into  the  moft  anterior 
Part  of  the  right  Auricle,  and  fometimes  into  the 
Trunk  of  the  fuperior  Vena  Cava.  This  anterior 
Vein  fends  off  another  concealed,  or  through  the 
Root  of  the  right  Sinus ;  and,  being  again  termi- 
nated in  the  great  coronary  Vein,  makes  a  com- 
plete Circle  round  the  Heart  like  arterial  ones, 
which  fome  have  defcribed,  but  I  have  not  yet 
{ten  it.     Haller. 

As  for  lefTer  venal  Circles  about  the  Heart,  as 
well  as  the  faid  arterial  one,  they  are  not  yet  fuffi- 
ciently  confirmed. 

There' 
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There  are  alfo  a  great  many  more  Veins,  of 
which  it  is  uncertain  whether  they  belong  to  the 
Bafis  and  internal  Parts  of  the  Heart,  to  which 
Anatomifts  have  feldom  any  Accefs,  becaufe  they 
lie  concealed  between  the  Origins  of  the  large  Vef- 
felsi  and  thefe  open  and  terminate,  by  a  Multi- 
tude of  Orifices,  in  the  right  Sinus  and  Auricle ; 
and  fome,  but  only  a  feW,  in  the  left  one. 

Thus  Haller  has  feen  a  particular  Vein, 
which,  from  a  latent  Stnus  in  the  mufcular  Sub- 
ftance  of  the  right  Auricle,  has  afcended  towards 
the  Aorta  and  pulmonary  Artery,  and  terminated, 
on  one  Side,  in  the  greater  coronary  Vein.  He 
faw  another  concealed  between  the  Orifice  of  the 
fame  Vein  and  the  Aorta,  terminated  in  the  right 
Sinus ;  and  alfo  another  through  the  Remains  of 
the  Foramen  Ovale  and  Septum ;  the  two  Sinufes 
terminating  in  the  right  Sinus  ;  and  others,  again,,, 
belonging  to  the  venal  Valves :  Befides  which, 
there  are  ftill  others,  too  numerous  to  defcribe. 

Some  other  much  fmaller  Veins  in  the  Heart,, 
whofe  little  Trunks,  being  very  Ihort,  cannot 
ealily  be  traced  by  Difieftions  ;  and  thefe  terminate, 
by  an  infinite  Number  of  oblique  fmall  Orifices, 
through  all  the  numerous  Fovese,  or  little  Slnuo- 
fities  and  Excavations,  obfervable  throughout  the 
Surface  of  both  the  Ventricles. 

Thefe  are  demonflrated  by  injefling  the  co- 
ronary Arteries,  after  you  have  firft  tied  their 
correfponding  Veins.  Haller.  Prim.  Lin.  Phy- 
fiol. 

There  are  fome  Authors  who  will  have  the  co- 
ronary Arteries  filled  with  Blood,  not  at  the  Time 
of  the  Syftole  of  the  Heart,  but  of  that  of  the 
Aorta  J  which  they  think  muft  be  a  Confequence 
of  the  retrograde  Angle  of  the  Blood's  Courfe 
here^  and  the  Palenefs  of  the  contrafted  Heart, 
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on  a  Suppofition  that  the  Valves  of  the  Aorta  cover 
or  clofe  the  Orifices  of  the  coronary  Arteries. 

But  the  two  laft  Suppofitions  do  not  correfpond 
with  Experiments.  For  the  retrograde  Courfe  can 
only  impede,  or  leflen,  and  not  intercept  the  Flux 
into  the  Heart.  For  injecfting  Air  or  Mercury 
into  all  the  feminal  and  biliary  Veflels,  demon- 
flrate,  that  the  large  retrograde  Angles,  which  the 
VefTels  often  there  make,  do  not  hinder  the  Fluids 
from  taking  their  natural  Courfe,  though  they  re- 
tard it. 

But  what  is  more  evident  is,  that  the  coronary 
Artery,  and  Blood  ftarting  from  it,  make  a  higher 
Saltus  at  the  Time  when  the  Heart  is  contracting. 

Concerning  the  Reflux  of  Blood  from  the  muf- 
culous  Subftance  of  the  Heart,  there  is  ftill  lefs 
room  to  doubt :  For  all  the  coronary  Veflels  dif- 
charge  their  Contents  into  the  Auricles  and  Ven- 
tricles, either  right  or  left,  but  lefs  in  the  latter. 
The  Circulation  through  thefe  Veflels  feems  to  be 
completed  in  the  fhortefl:  Space  of  Time  that  can 
be  in  any  Part,  from  the  great  Velocity  the  Blood 
receives  from  the  Heart  itfelf,  urging  the  fame 
through  its  own  Subftance.  But  that  the  whole 
Contents  of  the  Vefl!els  are  cleared  in  each  Con- 
tradion,  Haller  does  not  think  it  probable  : 
For  the  fang-uineous  VeflTels  of  the  Heart  do  not 
look  pale  enough,  in  that  Action,  to  produce  fuch 
an  Effe<5l  as  an  entire  Evacuation. 

There  is  a  very  free  Communication  between 
the  Arteries  of  the  Heart  into  its  cellular  Mem- 
brane. If  it  be  afked.  What  are  the  Ufes  of 
thofe  leaft  or  fliortefl:  Veins  which  open  obliquely 
through  the  Surfaces  of  both  the  Ventricles  ?  We 
anfwtr,  They  ferve  to  receive  the  Blood  of  thofe 
deeply-feated  fmall  Arteries,  widiin  the  mufcular 
Subftance,  which  have  no  correfponding  V^eins 
running  by  their  Sides  like  thofe  on  the  Surface. 

Tl;e 


Led.  XXI.  Of  the  Heart,  6cc.        437 

The  lymphatic  Veins  of  the  Heart,  which  accom- 
pany the  coronary  fangiiineous  Veflels,  and  afcend 
towards  the  thoracic  Dud  and  fubclavian  Vein,  are 
very  rarely  to  be  feen.  Haller.  Prim.  Lin. 
Phyfiolog. 

Obse  r  vation. 

It  appears,  from  what  has  been  faid,  that  the 
Force  of  the  Heart  is  manifeltly  great  in  thofe 
who  have  ftrong  Fibres,  not  too  eafily  irritable, 
with  a  Pulfe  large,  and  moderately  flow.  For  the 
Number  of  Pulfes  being  given,  the  Strength  of 
the  Body,  Health,  and  Difeafe,  will  be  as  its 
Magnitude,  if  the  Arteries  are  duly  pervious ; 
and  if  the  Magnitude  be  given,  the  Patient's 
Strength  will  be  as  the  Slownefs  of  the  Pulfations, 
if  there  be  no  obftru<5ling  Caufe  at  the  Heart :  So 
the  Strength  will  be  in  a  Ratio  compounded  of  the 
Magnitude  and  Slownefs  of  the  Pulfe.  Thus  the 
Perfon's  Strength,  and  the  arterial  Refiflance,  with 
the  Tenacity  of  the  Humours,  being  the  fame ; 
the  Qiiantity  of  the  Heart's  Contraction  will  be  as 
its  Irritation,  from  the  Plenitude  and  Tenfion  of 
its  Ventricles.  The  arterial  Refiftance  and  Heart's 
Plenitude  being  the  fame,  its  Contradion  will  be 
as  the  nervous  or  mufcular  Strength  of  the  Body  : 
Or  the  Heart's  Strength  and  Plenitude  being  given, 
its  Syftole  will  be  as  the  Refiftance  inverfly. 

If  the  Heart,  weakened,  throws  out  lefs  than  it 
receives ;  the  Pulfe  quickens,  to  compenfate  the 
want  of  Magnitude:  And  fo  the  Heart  may  la- 
bour with  Oppreflion,  either  from  the  venal  Pref- 
fure  increafed  ;  from  the  arterial  Refiftance  aug- 
mented ;  or  from  a  nervous  Weaknefs  of  the  muf- 
cular Strength,  or  vital  Powers  :  And  thefe  make 
the  immediate  Cafes  of  Fevers,  which  refult,  again, 
from  Changes,  made  by  the  Nonnaturals,  either 
in  the  automatic  and  mufcular  Powers  of  the  Heart 
and  Arteries,  in  the  Encephalon  and  nervous  Sy- 
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ftem  j  or  in  the  Quantity  and  Quality  of  the  Blood 
and  principal  Humours  thence  fecreted.  Dr. 
MiHLEs's  Remark  on  Haller's  Phyfiology. 

The  Heart,  with  all  the  Parts  belonging  to  it, 
is  contained  in  a  membranous  Capfula  called  Peri- 
cardium, which  is,  in  fome  meafure,  of  a  conical 
Figure,  and  much  bigger  than  the  Heart.  It  is 
not  fixed  to  the  Bafis  of  the  Heart,  but  round  the 
large  Veins  above  the  Auricles,  before  they  fend 
off  the  Ramifications,  and  round  the  large  Arte- 
ries, before  their  Divifions. 

The  Pericardium  is  compofed  of  three  Lami- 
na, the  middle  and  chief  of  which  is  compofed  of 
very  fine  tendinovis  Filaments,  clofely  interwoven 
and  crofling  each  other  in  different  Directions.  The 
internal  Lamina  feems  to  be  a  Cpntinuation  of  the 
external  Tunic  of  the  Heart,  Auricles,  and  great 
VelTels  j  the  Trunks  of  the  Aorta  and  pulmonary 
Artery  have  one  cornmon  Tegument  which  con- 
tains them  both  as  in  a  Sheath,  and  is  lined  on  the 
internal  Side  by  a  cellular  Subflance,  chiefly  in  that 
Space  which  lies  between  where  the  Trunks  are 
turned  to  each  other,  and  the  Sides  of  the  Sheath. 
There  is  but  4  very  fpnall  Portion  of  the  inferior 
Vena  Cava  contained  in  the  Pericardium. 

It  is  the  middle  Lamina  which  chiefly  forms  the 
Pericardium  i  and  the  Figure  of  this  Capfula  is 
not  Amply  conical,  its  Apex  being  very  round, 
and  the  13afis  having  a  particular  Elongation 
which  furrounds  the  great  VefTels,  as  amply  as  tjie 
other  Portion  furrounds  the  Pleart. 

The  Pericardium  is  clofely  conne6led  to  the  Dia- 
phragm^  not  at  the  Apex,  but  exaftly  at  thaf 
Place  which  anfwers  to  the  flat  or  inferior  Side  of 
the  Heart  j  and  it  is  a  very  difficult  Matter  to  fe- 
parate  it  from  the  Diaphragm-  in  DifTeclion.  This 
adhering  Portion  is,  in  fome  meafure,  of  a  trian- 
gular Shape,  correfponding  to  &?x  of  the  inferior 
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Side  of  the  Heart ;  and  the  reft  of  the  Capfula  lies 
upon  the  Diaphragm,  without  any  Adhefion. 

The  external  Lamina  or  common  Covering,  as 
it  may  more  properly  be  called,  is  formed  by  the 
Duplicature  of  the  Mediaftiniim.  It  adheres  to 
the  proper  Capfula  of  the  Pericardium  by  the  In- 
tervention of  the  cellular  Subflance  in  that  Dupli- 
cature, but  leaves  it  where  the  Pericardium  ad- 
heres to  the  Diaphragm,  on  the  fuperior  C^rface 
of  which  it  is  fpread,  as  being  a  Continuation  of 
the  Pleura. 

The  internal  Lamina  is  perforated  by  an  infinite 
Number  of  very  fmall  Foramina,  through  which 
a  ferous  Fluid  continually  tranfudes,  in  the  fame 
Manner  as  in  the  Peritoneum  :  This  Fluid,  being; 
gradually  collefted  after  Death,  makes  what  is 
called  Aqua  Pericardii,  which  is  found,  in  con- 
siderable Quantities,  in  opening  dead  Bodies  while 
they  remain  frefh.  Sometimes  it  is  of  a  reddifh 
Colour,  which  may  be  owing  to  a  Tranfudation 
of  Blood  through  the  fine  Membrane  of  the  Au- 
ricles. 

The  Heart,  and  Parts  belonging  to  it,  are  the 
principal  Inftruments  of  the  Circulation  of  the 
Blood.  The  two  Ventricles  ought  to  be  confi- 
dered  as  two  Syringes  fo  clofely  joined  together  as 
to  make  but  one  Body,  and  furnifhed  with  Suck-^ 
.ers  placed  in  contrary  Diredions  to  each  other,  fo 
as  that,  by  drav/ing  one  of  them,  a  Fluid  is  let  in, 
and  forced  out  again  by  the  other. 

The  Heart  is  compofed  of  a  Subftance  capable 
of  Contraction  and  Dilatation.  When  the  muf- 
culous  Fibres  of  the  Ventricles  are  contracted,  the 
two  Cavities  are  lefTened  in  an  equal  and  dire<5t 
Manner,  not  by  any  Contorfion  or  Twifting,  as 
the  falfe  Refemblance  of  the  Fibres  to  a  Figure  of 
8,  has  made  Anatomifts  imagine  :  For  if  we  con- 
sider attentively  in  how  many  different  Directions, 
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and  in  how  many  Places,  thefe  Fibres  crofs  each 
other,  as  has  been  already  ohferved,  we  muft  fee 
clearly,  that  the  whole  Stru6lure  tends  to  make  an 
even,  diredl,  and  uniform  Contra6lion,  more  ac- 
cording to  the  Breadth  or  Thicknefs,  than  accord- 
ing to  the  Length  of  the  Heart ;  becaufe  the 
Number  of  Fibres  fituated  tranfverfly,  or  almoft 
tranfverily,  is  much  greater  than  the  Number  of 
longitudinal  Fibres. 

The  mufculous  Fibres,  thus  contra6led,  do  the 
Office  .of  Suckers,  by  preiTmg  upon  the  Blood 
contained  in  the  Ventricles ;  which  Blood,  being 
thus  forced  towards  the  Bafis  of  the  Heart,  prelTes 
the  tricufpidal  Valves  againft  each  other,  opens  the 
Semi-lunares,  and  rufhes,  with  Impetuofity,  thro' 
the  Arteries  and  their  Ramifications,  as  thro'  fo 
many  elaftic  Tubes. 

The  Blood,  thus  pulhed  on  by  the  Contraftion 
of  the  Ventricles,  and  afterwards  prefTed  by  the 
elaftic  Arteries,  enters  the  capillary  Veffels,  and  is 
from  thence  forced  to  return  by  the  Veins  to  the 
Auricles,  which  receive  and  lodge  the  Blood  re- 
turned by  the  Veins  during  the  Time  of  a  new  Con- 
traction. This  Contracflion  of  the  Heart  is,  by 
Anatomifts,  termed  Syftole. 

The  Contraction  or  Syftole  of  the  Ventricles 
ceafes  immediately,  by  the  Relaxation  of  their 
mufculous  Fibres,  and  in  that  Time  the  Auricles 
which  contain  the  venal  Blood,  being  contrafted, 
force  the  Blood  through  the  tricufpidal  Valves  into 
the  Ventricles,  the  Sides  of  which  are  thereby  di- 
lated, and  their  Caxities  enlarged.  This  Dilata- 
tion is  termed  Diaftoie. 

In  this  Manner  does  the  Heart,  by  the  alter- 
nate Syftole  and  Diaftoie  of  its  Ventricles  and  Au- 
ricles, expel  the  BJood  through  the  Arteries  to  a|l 
^he  Parts  of  the  Body,  and  receive  it  again  by  the 
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Veins  :  This  is  called  the  Circulation  of  the  Blood, 
which  is  carried  on  in  three  different  Manners. 

The  firft  and  moft  univerfal  Kind  of  Circula- 
tion is  that  by  which  almoft  all  the  Arteries  of  the 
Body  afe  filled  by  the  Syftole  of  the  Heart,  and 
the  greateft  Part  of  the  Veins  evacuated  by  the 
Diaftole. 

The  fecond  Kind  of  Circulation  oppofite  to  the 
iirfb,  is  through  the  coronary  VefTels  of  the  Heart, 
the  Arteries  of  which  are  filled  with  Blood  during 
the  Diaftole  of  the  Ventricles,  and  the  Veins  emp- 
tied during  the  Syftole. 

The  third  Kind  of  Circulation  is  that  of  the  left 
Ventricle  of  the  Heart,  through  the  venal  Du6ls 
of  which  a  fmall  Quantity  of  Blood  pafies  without 
going  through  the  Lungs,  which  is  the  Courfe  of 
all  the  remaining  Mafs  of  Blood. 

Befides  thefe  three  different  Kinds  of  Circula- 
tion, there  are  fome  Peculiarities  in  the  Courfe  of 
the  Blood  which  may  be  looked  on  as  particular 
Circulations :  Such  is  the  Paffage  of  the  Blood 
through  the  Liver,  Spleen,  Corpora  Cavernofa  of 
the  Parts  of  Generation,  and  through  the  cavern- 
ous Sinufes  of  the  Dura  Mater.  1  do  not  here 
examine  the  Circulation  peculiar  to  the  Foetus,  nor 
in  the  minute  VelTels. 

Conjectural  Observation. 
If  it  be  demanded.  Why  the  Heart  never  ceafes 
from  its  perpetual  Motion,  for  fo  many  Years  as 
there  are  in  a  Man's  Life,  through  fo  many  Hours 
as  are  in  a  Day ;  when,  in  each  Hour,  the  Heart 
of  a  healthy  Perfon  contrails  not  much  lefs  than 
five  Thoufand  Times ;  fo  often  are  there  fuccef- 
five  Repletions,  followed  with  nev/  Contraftions, 
perpetually  in  the  fame  conftant  Order.  Nor  is 
there  any  other  Mufcle,  befides  the  Heart  and 
Diaphragm,  but  what  becomes  tired  and  painful, 
by  afljng  inceiTantly,  even  for  a  few  Hours. 

Va- 
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•  Various  Anfwers  have  been  given  to  this  Que- 
llion,  by  ingenious  Men,  founded  either  upon  a 
ComprefTure  of  the  cardiac  Nerves  between  the 
large  Arteries,  or  upon  an  alternate  Repletion  of 
the  coronary  Arteries,  Cavities  of  the  Heart,  &c. 

Haller  thinks,  that  the  Simplicity  of  Nature 
feems  very  great  in  this  Matter.  When  the  Auricle 
is  relaxed,  it  is  immediately  filled  by  the  mufcular 
Force  of  the  continuous  great  Vein  ;  and  fo  the 
Heart  alfo  contradls  itfelf,  when,  in  like  manner, 
it  is  irritated  by  the  Blood  driven  into  it  from  the 
Auricle :  Therefore  the  Heart,  having  once  re- 
ceived the  Blood,  is  contraded  by  that  Stimulus, 
or  irritable  Force,  whereby  mufcular  Fibres  are 
excited  to  a  Contraction ;  whereupon,  it  empties 
itfelf  of  the  Blood ;  and,  being  free  from  the  Sti- 
mulus thereof,  immediately  refts,  and  relaxes  itfelf. 
But  the  Heart  being  now  relaxed,  the  Auricle  is, 
in  like  manner,  irritated  by  its  contained  Blood, 
and,  by  contradiing,  fills  it  again ;  while  the  in- 
ceflant  Adions  of  the  Heart  and  Arteries  conti- 
nually urge  new  Fluids  into  the  right  Sinus  of  the 
Auricle.  The  Motion  afcribed  to  the  Vena  Cava 
is,  from  the  right  Auricle  throwing  back  fome 
Blood  again  into  the  fuperior  and  inferior  Cava  j 
becaufe  now  the  fainting  Heart  will  not  receive  it 
all.) 

That  this  is  the  true  State  of  the  Heart's  Mo- 
tions, is  proved  by  aftual  Experiments  and  Ob- 
fervations  j  whereby  we  plainly  difcern  the  fuc- 
cefTive  Repletions  and  Contractions  made  in  the 
great  Vein,  Auricle,  Ventricle,  and  Artery,  ealily 
feen  in  a  weak  or  expiring  Animal  -,  but  more 
efpccially,  and  more  evidently,  in  thofe  Animals 
that  haiT  but  one  Ventricle  in  the  Heart  •,  as  the 
Tortoife,  Frog,  Snake,  Fiflies,  and  in  the  Chick 
hatching  in  the  Kgg :  Which,  inftead  of  a  Heart, 
lias  only  one  crooked  Canal, 

The 
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The  fame  is  alfo  confirmed  from  the  Refthig  of 
the  Heart,  which  follows  upon  tying  the  Veins, 
and  from  the  Return  of  its  Motion  by  removing 
the  Ligatures,  or  by  the  Impulfe  of  the  Wind  or 
Liquors  injeded ;  and,  laftly,  from  the  perpetual 
Contraftion  of  a  Frog's  Heart,  round  or  upon  a 
Veficle  of  Air  inflating  it  •,  which  Air,  urged  into 
it  by  the  Veficle,  will  alternately  receive,  and, 
for  many  Hours,  tranfmit  to  the  common  Air, 

Hence  it  appears  why  the  Auricles,  and  efpe- 
cially  the  right,  are  the  laft  of  all  moving,  if  you 
except  the  next  continuous  Part  of  the  Vena 
Cava  :  Becaufe  the  Heart  is  irritated  into  Motion 
by  the  Blood  fent  towards  it,  by  a  Contraflion  of 
the  extreme  Parts  from  the  Cold  invading  the 
Body ;  at  which  Time  the  Lungs,  dellitute  of  the 
A61  of  Refpiration,  refill  the  Blood  of  the  right 
Ventricle  ;  but  the  left,  receiving  none.  Hands  ftill 
for  want  of  Irritation. 

Nor  does  Halle r  believe  that  there  is  any 
Thing  more  than  this  required  for  the  Heart's 
Motion.  For  if  we  derive  the  Heart's  refting, 
from  a  Compreffure  of  the  Nerves,  the  Motion  of 
the  Auricles  will  be  an  Objeftion  :  whofe  Nerves, 
in  order  to  that,  ought  not  to  be  comprefi^ed  : 
And,  for  Example,  in  Filh,  and  the  little  Chicken 
in  the  Egg,  there  can  be  no  Room  for  a  Com- 
preffure of  the  Nerves. 

If,  again,  you  deduce  the  Heart's  Reft  from  a 
Compreffure  or  Occlufion  of  the  coronary  Arte- 
ries, this  is  contrary  to  Experience  j  fince  they 
are  not  covered  by  the  Valves  of  the  Aorta ;  and 
from  a  Wound  of  the  faid  Arteries,  during  the 
Syftole  of  the  Heart,  the  Blood  ftarts  out  to  a 
great  Height :  And,  again,  its  Motion  ftill  con- 
|inued,  after  they  were  tied  by  the  late  Dr.  Chirac 

But  there  is  fuch  an  abfolute  Impatience  in  the 
fibres  of  the  Heart  to  bear  any  Stimulus,  that, 

even 
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even  when  the  Vifcera  are  almofl  dead,  this  ap- 
pears to  have  a  kind  of  Motion  within  its  own  Fi- 
bres ;  which,  beginning  in  a  fort  of  radiant  Point, 
is  propagated,  in  Wrinkles,  to  the  adjacent  Parts  : 
If,  now,  you  pull  out  the  Heart,  although  it  be 
growing  cold,  and  then  puncture,  inflate,  or  irri- 
tate its  Membranes,  the  Fibres  of  the  extradled 
Heart  become  corrugated  in  Circles,  notwithftand- 
ing  there  is  not  now  a  continuous  Nerve  or  Artery 
to  fupply  the  beating  Heart.  (And  this  Irritabi- 
lity of  the  Heart  is  more  exquifite  and  durable 
than  in  any  other  Part  of  the  Body  -,  becaufe  we 
fee  that  it  may  be  thereby  recalled  into  its  former 
Motion  by  a  Stimulus,  when  no  other  Mufcle  can 
be  fo  excited.) 

But  with  what  Celerity,  and  with  what  Force, 
the  Heart  drives  the  Blood,  is  controverted,  and 
varioufly  computed.  The  more  modern  Authors 
have  founded  their  Calculations  on  a  Suppofition 
that,  for  the  Celerity  to  be  determined,  we  are  to 
admit  two  Ounces  of  Blood  to  ifllie  out  of  the 
Heart  with  Celerity ;  that  the  Part  of  the  whole 
Pulfe,  called  its  Syftole,  makes  one  Third  of  the 
whole  Pulfation,  and  is  finifhed  within  a  -ri-th 
Part  of  a  Minute  ;  but  the  Area  of  the  Orifice  of 
the  Aorta  they  have  eftimated  0,4187  Parts  of  an 
Inch ;  fo,  by  dividing  the  Space  filled  by  two 
Ounces  of  Blood,  (3.318  Inch)  by  the  Area  of 
the  Seftion  of  the  Aorta  at  its  Orifice,  (and  the 
Length  of  its  Cylinder  filled  by  two  Ounces,  viz. 
—  yi^^i)  the  Number  thence  produced  divided 
by  if-,  the  Time  in  which  the  Heart  contrails, 
they  find  149  Feet,  and  two  Tenths  of  an  Inch, 
for  the  Space  through  which  the  Blood  runs  in  a 
Minute,  if  it  goes  on,  in  a  Cylinder,  with  the  fame 
Velocity  it  firll  had  from  the  Heart,  which  it  does 
not.  But  the  incumbent  Weight  of  the  Bloo4 
moved  by  the  Heart,  they  have  computed  by  the 
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Jet,  wherein  the  Blood  flarts  forth  from  the  larger 
Arteries  in  a  living  Animal,  being  feven  Feet  five 
Tenths,  and  from  the  Surface  of  the  Ventricle, 
the  whole  Area  makes  ^fteen  Inches  ;  which  pro^- 
duce  1350  cubical  Inches  of  Blood,  or  51  Pounds 
5  Ounces,  which  prefs  againft  the  Ventricle  of  the 
contrafting  Heart.  The  Heart,  therefore,  thus 
drives  forward  a  Weight  of  5 1  Pounds  with  a  Ve- 
locity by  which  it  may  run  through  149  Feet  in  a 
Minute ;  which  Force  it  exerts  4800  Times  in  an 
Hour. 

Although  there  are  many  Particulars  here,  un- 
thought  of,  which  may  render  the  Eftimate  in- 
complete, and  fuch,  perhaps,  as  we  may  never  get 
over  J  and  although  the  Area  of  the  Ventricle  be 
of  fo  uncertain  Dim.enfions,  and  the  Jet  of  Blood 
computed  from  an  infufficient  Height-,,  yet,  if  we 
confider  the  Violence  with  which  the  Blood  flarts 
from  fome  of  the  leail  fanguine  Arteries  in  the 
living  Animal,  although  we  cannot  eafily  deter- 
mine how  much  of  the-Heart's  Syflole  it  afilimes 
to  itfelf,  and  a  Variation,  in  this,  will  greatly  alter 
the  Computation  :  Yet,  in  the  mean  Time,  it  will 
plainly  appear,  that  the  Mufcles  we  call  the  Heart, 
make  a  very  powerful  Machine. 

The  Truth  of  this  is  evident  from  various  Ex- 
periments j^  in  which  it  appears  to  be  very  difficult 
to  fill  all  the  fanguineous  Vefiels  by  anatomical  In- 
jedlions,  and  quite  impoffible  to  fill  all  the  fmaller 
of  them  :  Yet  the  Heart,  by  the  Help  of  the  Elaf- 
ticity  of  the  Arteries,  we  fee,  not  only  gradually 
■.diftends  all  the  larger,  the  fmaller,  and  even  the 
Jeaft  Arteries  :  I  have  feen,  the  Blood  flarts  forth 
feveral  Feet,  the  Jet  defcribing  a  Parabola,  whofe 
Height  was  four  Feet,  and  Amplitude  of  the  Pro- 
jcftion  feven  :  And  affert,  that  they  have  feen  the 
Blood  afcend  from  the  Aorta  to  the  Height  of  i^ 
Feet. 

There 
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There  is  no  doubt  but  the  Heart  moves  not  orily 
the  whole  Mafs  of  the  animal  Fluids,  but  alfo  ail 
the  yielding  Solids,  and  even  every  individual 
yielding  Fibre  is  elongated  by  each  Syftole  :  But 
then  this  is  owing  to  the  Mechanifm  alfo  of  the 
arterial  Fabric,  which  makes  a  Leaver  of  very 
great  Purchafc,  for  multiplying  and  transferring 
the  Force  of  the  Heart,  which  the  Arteries  re- 
ceive and  apply,  fo  as  to  produce  great  and  ex- 
tenfive  Effeds. 

But  then  we  mufl  not  afcribe  to  the  Heart,  alone, 
Effedls  which  it  can  produce  only  by  the  AfTift- 
ance  of  the  Arteries ;  and,  if  all  Circumllances 
be  duly  confidered,  the  Heart's  Force  will  be 
found  fo  far  Hiort  of  Borelli's  enormous  Cal- 
culation, that  it  will  be  lefs  than  any  Computa- 
tion yet  obferved  of  it. 

As  to  the  Time  in  which  the  Mafs  of  Blood 
may  make  a  complete  Circulation  thro*  the  Heart, 
as  it  flows  with  an  irregularly  decrealing  and  in- 
creafing  Motion,  that  varies  in  every  Artery,  and 
in  Veins,  proportionably  to  their  feveral  Lengths, 
Diameters,  Angles,  Inflexions,  Strength,  &c.  no 
one  can  juflrly  determine  it. 

The  Return  of  the  Fluids  may  be  twenty  Tinies 
quicker  through  the  coronary  Vcflels  of  the  Heart, 
with  thofe  of  the  intercoftal  and  diaphragm  Muf- 
cles,  than  in  many  other  Parts :  And  it  may  move 
an  hundred  Times  flower  through  the  leall  Velfels 
of  the  Liver,  than  in  the  Urgeft  Veins  at  the 
Heart. 

However,  on  Dr.  Hale's  Principle,  the  larget 
Arteries  may  fliift  their  Contents  into  the  Veins-, 
and  the  fmaller  ones  may  pals  their  Blood  through 
the  Heart,  once  in  about  five  or  fix  Minutes  -,  in 
which  Time  the  Majority  of  the  Current  pafl^es  the 
Heart  in  one  complete  Round.  Mihles's  Ob- 
fervations. 

More- 
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^  Moreover,  that  we  may  make  a  juft  EftimaCfe 
of  the  Heart's  Force  in  living  Animals,  we  muil 
eonfider  what  great  Refiftances  that  complex  Muf- 
cle  overcomes  ;  we  muft  compute  the  enormous 
Weight  there  is  of  the  whole  Mafs  of  Fluids,  per- 
haps about  fifty  Pounds :  For  all  that  Qiiantity, 
one  ftagnant  in  a  Perfon  lately  drowned,  or  fainted 
away,  are  eafily  put  into  their  former  Motion  by 
the  Heart  only. 

We  mull  again  obferve  the  great  Decreafe  of 
the  Blood's  Velocity,  arifmg  from  the  greater  Ca- 
pacity of  the  dividing  Branches  (from  whence  the 
Ratio  of  its  Celerity,  even  in  the  Inteftines,  may 
be  computed  to  only  a  24th  or  a  ^oth  Part  of  its 
original  Impulfe),  abates  two  Thirds  from  the 
Heart's  Force :  And  yet  we  fee  there  are  Hu- 
mours fwiftly  moved  through  much  frnaller  Vef- 
fels.  For  Example,  in  thofe  of  the  Sandlorian 
Perfpir^ation ;  which,  in  a  fubterraneous  Cavern, 
Haller  has  obferved  toafcend  fwiftly  in  Form  of 
Vapour  or  Smoke :  And  the  fame  Celerity  of  the 
Blood,  in  the  capillary  Vefiels  of  fmall  Fifhes,  &c. 
is  vifible  to  the  Eye  by  Help  of  a  Microfcope, 

Now  fmce  the  Fridions,  in  every  Machine,  aU 
ways  confume  a  great  Part  of  the  moving  Forces; 
much  more  do  they  in  the  human  Body,  whofe 
Blood  and  Juices  are  fo  much  more  vifcid  or 
clammy  than  Water,  and  pafs  through  VelTels  fo 
minute,  that  they  permit  only  a  Globule  to  pals 
at  a  Time,  and  tven  hardly  allow  that,  without 
changing  its  Figure.  But  from  fo  ftrange  and  ex- 
tended a  Frid:ion  muft  neceffarily  follov/,  a  very 
great  Hindrance  to  the  Motion  :  Whence  we  may 
cafily  underftand,  that  the  Force  muft  be  very 
great,  which  drives  fo  fwiftly  fuch  a  prodigious 
Mafs  of  Fluids  over  fo  many  Refiftances  and  De- 
crements of  the  moving  Forces,     Haller. 
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It  Is  proper  we  fhould  obferve  here,  that  the 
Heart  fills  the  fmaller  VefTels,  not  at  once,  but  by 
repeated  Sy Holes,  with  the  Aid  of  the  Elafticity 
of  the  Arteries  which  communicate  in  a  Terpentine 
Manner:  We  are  alfo  to  confider,  that  a  very 
fmall  Part  only  of  thefe  Refiftances  is  removed, 
each  Time,  by  any  fmgle  Syftole,  to  which  the 
Arteries  ferve  as  a  multiplying  Spring  by  their 
elaftic  Force,  proportionable  to  their  Diftenfion, 
and  drive  progreflively  the  Mafs  of  Fluids,  in  the 
fame  Manner  as  the  Air,  by  its  Elafticity,  throws 
out  a  continued  Stream  with  a  Celerity  proportion- 
able to  its  Compreffure,  in  the  Fire  Engine,  &c. 
For  as  the  arterial  Valves  of  the  Heart,  which 
fuftain  a  Part  of  this  elaftic  Force  equal  to  their 
Surface,  will  admit  of  various  Apertures ;  the 
Heart  a6ts  on  that  hydraulic  Law  ,whereby  any 
Force  or  Preffure,  ever  fo  weak,  by  urging  a 
Fluid  through  an  Aperture,  proportionably  fmall, 
lliall  overcome  any  Refiftance,  or  raife  any  Weight, 
ever  fo  great.  So  that,  whenever  the  arterial  Re- 
fiftance is  increafed,  or  the  mufcular  Force  of  the 
Heart  abated,  its  Valves  are  opened  by  a  propor- 
tionably fmaller  Column  of  Blood  •,  which,  in  a 
natural  eafy  Syftole,  is  feldom  more  than  Half 
the  Contents  of  either  Ventricle  j  as,  in  a  natural 
Expiration,  the  Lungs  feldom  expel  more  than 
Half  their  contained  Air. 

Hence  it  appears,  that  to  allow  an  Opening  to 
the  Valves,  equal  to  the  Orifice  of  an  Artery,  and 
the  Qj-iantity  of  Blood  expelled,  to  be  equal  to  the 
Capacity  of  the  Ventricle,  are  Conceflions  too 
great,  by  Half,  to  eftimate  the  natural  Force  of 
the  Heart ;  which,  when  reduced  to  but  a  few 
Ounces,  is  yet,  according  to  the  hydraulic  Prin- 
ciple, able  enough  to  maintain  the  Circulation. 

An 


Ledl.  XXI.  Of  the  Fleart,  &c.         449 

An  Essay  on  the  Cause  of  the  Motion 
OF  THE  Heart.     By  Haller. 

Although  this  Effay  is  but  fhort,  yet  it  will  have 
its  Ufes ;  feeing  you  will  find  an  Experiment  iii 
it,  which  I  have  made  feveral  Times,  and  which 
proves  that  the  Motion  of  the  Heart,  by  perpe- 
tual alternate  Contra6lions  and  Relaxations,  de- 
pends upon  Irritations  occafioned  by  the  venal 
Blood  which  is  fent  thither. 

All  the  Explanations  which  have  hitherto  been 
given  of  this  Phfenomenon,  are  deftroyed  by  the 
human  or  comparative  Anatomy. 

We  know  perfe6lly  well,  that  the  right  Ven- 
tricle, and  efpecially  its  Auricle,  are  the  laft  Parts 
of  the  Body  which  preferve  any  Motion.  Galen, 
Harvey,  and  Boerhaave,  were  convinced  of 
this  by  Experiments. 

I  have  long  fufpeded,  that  the  Continuance  of 
this  Motion  depended  upon  the  Blood  which  the 
Ven£  CavsE,  contrafted  by  the  Cold,  and  com- 
prelTed  by  the  Palpitations  and  Weight  of  the 
Mufcles,fend  continually  to  this  Ventricle-,  whereas 
the  Lungs  of  a  dying  Animal,  being  motionlefs 
and  collapfed,  no  longer  admit  the  Blood  by  the 
pulmonary  Artery ;  and  that  all  the  Quantity, 
which  its  Contraction  can  force  into  the  left  Au- 
ricle, is  too  inconfiderable,  compared  with  that 
which  returns  from  the  whole  Body  to  the  right 
Auricle,  to  produce  a  fenfible  Effect.  It  may 
therefore  be  affirmed,  that  if  the  right  Ventricle 
and  Auricle  move  longer  than  the  left  Auricle,  it 
is  becaufe  the  venal  Blood  is  fent  longer  thither. 

I  determined  to  confirm  m^y  Conjefture  by  Ex- 
periments •,  and,  in  order  to  this,  it  was  neceffary, 
if  poffible,  to  prevent  the  Entry  of  the  Blood  into 
the  right  Ventricle  ;  and  if,  by  this  means,  its  Mo- 
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tions  were  flopped,  that  was  a  Proof  that  they 
adually  depended  upon  the  Accefs  of  the  Blood. 

1  attempted  this  Experiment,  at  firft,  by  Li- 
gatures ;  becaiife  1  remember  to  have  read  in  Bar- 
tholin and  Berger,  that  the  tying  up  of  the 
Veins  makes  the  Motion  of  the  Heart  ceafe  •,  and 
that  it  begins  again  when  the  Ligature  is  cut. 
And  Harvey  fays,  that  he  has  made  the  fame 
Experiment  upon  a  Serpent. 

But  the  Experiment,  done  in  this  Manner,  did 
not  fucceed  ;  becaufe,  as  long  as  the  Animal  is  ftill 
warm,  the  Blood  contained  in  the  right  Auricle 
continues  to  move  it,  though  there  is  none  fent  to 
it  by  the  Venas  Cavje  :  And  after  having  tried 
them  on  three  young  Cats,  the  Motion  of  the 
Blood  continued  as  betore.  The  fame  Thing  hap- 
pened to  Blanquet,  in  the  Experiments  related 
by  Dr.  Senac. 

This  made  me  refolve  to  flit  both  the  Caufcs,:  I 
fhould  have  cut  them  quite  ojff,  if  I  had  not  been 
afraid,  that  then  the  CefTation  of  the  Motions  of 
the  Heart  would  have  been  attributed  to  the  want 
of  its  necelTary  Supporters.  After  having  flit 
them,  I  emptied  them  of  all  their  Blood,  and  tied 
them  ;  I  next  emptied  the  Auricle,  and  then  the 
Succefs  of  the  Experiment  was  always  conflant. 
As  foon  as  I  had  freed  the  Auricle  of  all  its  Blood, 
anci  prevented  it  from  receiving  any  afrefh,  im- 
mediately its  Motion  entirely  ceafed.  As  it  is 
more  difficult  to  empty  the  ^'enr^cle  than  the 
Auricle,  and  as  it  yields  to  the  Impreifions  which 
are  communicated  to  it  by  the  left  \'entricle  -,  I 
fometimes  obferved  there  a  gentle  Motion,  but  in- 
comparably weaker  than  that  which  it  has  when  it 
receives  the  Blood  from  its  Auricle  and  the  \'enai 
Cavse. 

But  there  ftill  remained  a  more  authentic  Ex- 
periment for  me  to  make.     In  the   natural  State 
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the  right  Ventricle  moves  longer  than  the  left ; 
becaui'e,  as  I  faid  before,  it  receives  the  venal 
Blood  longer  than  the  other.  To  prove,  to  a  De- 
monftration,  that  the  Blood  is  acftually  the  Gaufe 
of  the  Heart's  Motion,  there  is  nothing  farther 
required  to  be  Ihewn  than  that  if  the  right  Ven- 
tricle and  its  Auricle  are  deprived  of  the  Blood, 
while  the  left  Ventricle  is  not,  the  firft  immediately 
lofes  its  Motion,  while  the  other  ftill  continues 
to  afl. 

In  order  to  fucceed  in  this  Experiment,  the 
Ventricle  muft  firft  be  perfedlly  emptied,  by  open- 
ing the  pulmonary  Artery  and  Ven^e  Cav^,  and 
the  emptying  the  left  Ventricle  prevented,  by  ty- 
ing the  Aorta ;  and,  after  this  is  done,  we  muft 
examine  narrowly,  if  the  Motions  of  the  right 
Ventricle  ceafe,  and  if  the  left  and  its  Auricle  con- 
tinue theirs. 

After  fome  Attempts,  which  the  Difficulty  of 
fo  delicate  an  Undertaking,  and  the  fudden  Death 
of  the  Animals,  rendered  fruitlefs  •,  the  Experi- 
ment, at  laft,  fucceeded  to  my  Wifli;  viz.  the 
right  Auricle  remained  perfe(5tly  quiet,  and  its 
Ventricle  preferved  no  other  Motion  than  that 
which  was  a  neceffary  Confequcnce  of  the  Con- 
nexion of  its  Fibres  with  thofe  of  the  left  Ven- 
tricle, and  which  pulled  the  external  Parietes  to- 
wards that  which  feparates  the  two  Ventricles  from 
each  other.  The  left  Auricle  preferved  its  Mo- 
tion for  fome  Time,  the  left  Ventricle  ilill  longer  ; 
and  I  have  fometimes  obferved  this  laft:  contract 
two  Hours  after  the  other  had  ceafed. 

When  the  Experiment  fucceeded  exacfdy,  the 
Blood  mounted  from  the  Apex  to  the  Balis  of  the 
left  Ventricle,  and  defcended  again  from  the  Bafis 
to  the  Point,  and  then  the  left^Ventricle,  as  long 
as  it  preferved  any  Motion,  appeared  likewife  to 
defcend.  At  other  Times,  as  I  have  feen  in  a 
-G  ff  s  Kid, 
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Kid,  it  had  no  Motion  at  all.  This  Experiment 
fucceeded  bell  when  the  left  Auricle  emptied  itfelf 
freely  into  the  Ventricle,  and  the  Paffage  of  the 
Blood  from  the  Ventricle  into  the  Aorta,  which 
was  tied,  was  entirely  ftopped.  The  Apex  of  the 
left  Ventricle  v/as  always  the  Part  which  preferved 
its  Motion  the  longeft.  By  this  means,  the  Pro- 
perty of  being  the  laft  living  Part  of  the  Body  is 
transferred  from  the  right  Ventricle  to  the  left,  by 
preferving  longer,  in  the  laft,  the  Irritation  pro- 
duced by  the  Conta6t  of  the  Blood. 

A  new  Force  may  be  given  to  this  Experiment, 
by  trying  to  blov/  into  the  right  Ventricle  •,  by 
which  Irritation  its  Pulfations  are  renewed. 

Farther :  I  have  always  remarked,  that  the  in- 
ternal Surface  of  the  Heart  is  much  more  irritable 
than  the  external :  For,  when  I  irritated  this  laft 
with  the  .ftrongeft  Poifons,  the  Motion  thereby 
communicated  to  the  Heart  foon  ceafed  j  whereas 
the  Irritation  comm.unicated  to  the  internal  Sur- 
face, by  means  of  Air  alone,  efpecially  in  Frogs, 
and  even  in  Cats,  Motions  which  fubfifted  a  very 
long  Time,  even  after  all  the  Parts  were  quite 
cold. 

I  have  repeated  thisiaft  Experiment  nine  Times ; 
viz.  of  preferving  the  Motion  of  the  left  Ven- 
tricle after  all  the  o^4ier  Parts  were  deprived  of 
theirs  ;  feven  Times  iipon  Cats,  and  twice  on  Kids. 
The  violent  Struggling  and  Agitation  of  Dogs, 
render  them  improper  Subjects  for  this  Purpofe. 

Morbid  Cases  of  the  Heart,  6cc. 

VrEUS5EN.S- found,  in  the  Body  of  a  Soldier, 
ag-.d  Thirty- five  Years,  who  died  of  a  Defluxion 
of  the  Breaft,  two  Hearts ;  one  of  which,  that 
he  thought  was  perfect  in  its  Conformation,  and 
in  its  natural  Situation,  but  had  no  Pericardium : 

The 
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The  other  Heart,  whofe  Figure  was  pyramidal, 
and  as  large  as  a  Hen's  Egg,  had  a  Pericardium, 
which  adhered  on  its  external  Surface.  A  large 
Branch  of  each  fubc] avian  Vein  was  inferted  in- 
to its  Bafis  and  Cavity,  which  terminated  on  its 
right  Side  at  the  fuperior  Trunk  of  the  Vena 
Cava.  This  Heart  had  no  Auricles,  but  only  a 
Cavity,  which  we  have  juft  mentioned,  which  may 
be  looked  upon  as  a  Ventricle  :  This  was  fituated 
above  the  other,  and  reached  the  Bafis  by  its  Apex. 
Vid.  ViEussENs.  Tra6t.  Cord. 

Often  in  the  Ventricles  of  the  Heart,  and  Pro- 
minence of  the  pulmonary  Artery  and  Aorta,  is 
found  Concretions  of  Fluids,  efpecially  in  Per- 
fons  of  advanced  Age;  but  fometimes  I  have 
found,  even  in  Children,  thofe  Concretions  named 
Polypufes.  RioLANus  fays  he  has  found  them  as 
big  as  the  Wrift. 

Cheselden  found,  in  the  Pericardium  of  a  Boy, 
a  great  Quantity  of  Pus,  and  the  Bafis  of  the 
Heart  ulcerated.  He  obferves,  that,  in  Perfons 
who  died  of  a  Dropfy,  the  Heart  is  generally- 
large,  its  Fibres  lax,  and  the  Vefi^els  about  it  im- 
moderately diftended  ;  with  Polypufes,  fometimes, 
in  both  Auricles,  Ventricles,  and  Veins. 

Mr.  Pile  has  prepared  a  Heart,  thus  difeafed, 
whofe  Circumference,  from  the  Apex  round  the 
Bafis  of  the  Auricles,  meafures  Twenty-four  Inches 
and  a  Quarter-,  and  round  the  Bafis  of  the  Ven- 
tricles, Seventeen  Inches  and  a  Half. 

Cheselden  difi^e6led  a  Man,  who  died  tabid,  in 
whom  the  Pericardium  univerfally  adhered  to  the 
Heart ;  and  a  Portion^of  it,  as  large  as  a  Six -pence, 
was  ofiified.  ''"^^  .,^r 

The  Beginning  of  the  Aorta  is  freqliently  in- 
durated, ejpecially  in  aged  Perfons. 

Cheselden  found,  in  a  Woman  who  died  of  a 

Dropfy,  the  Valves  of  the  Aorta  quite  covered 
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with  petreous  Matter;  which  not  fufFering  them 
to  perform  their  Fundions,  the  left  Ventricle  of 
the  Heart  was  conftantly  overcharged  with  Blood, 
and  diftended  to  above  twice  its  ufual  Bulk. 

In  a  Man  who  died  with  exceffive  Palpitations 
of  the  Heart,  and  an  irregular  Pulfe,  which  began 
after  hard  Drinking  in  extreme  hot  Weather  fome 
Years  before,  the  fame  Perfon  found  about  Ten 
Inches  of  the  Aorta,  neareft  to  the  Heart,  dif- 
tended three  Times  more  than  its  ufual  Diameter  : 
And  in  another  Man,  of  One  Hundred  and  Three 
Years  old,  he  alfo  found  the  fame  Part  of  the 
Aorta  expanded  to  twice  its  patural  Capacity, 
without  any  Symptom  of  the  Difeafe  in  his  Life- 
time.    See  his  Anatomy. 

Blanchard  relates,  that  he  found  a  Heart  of 
a  whitilh  Colour  about  the  Middle.  Towards  the 
Diaphragm  it  was  ulcerated,  putrid,  and  partly 
confumed,  without  any  Fluids  in  the  Pericardium  : 
The  Lungs  were  alio  of  a  whitilh  Colour,  and 
adhered  to  the  Ribs  and  Diaphragm.  Vid.  Ob- 
fervatip  xl. 

He  alfo  found,  in  a  Girl  of  Ten  Years  old,  who 
was  troubled  with  a  Pulfation  in  the  Heart,  which 
was  ulcerated,  and  very  near  half  confumed.  Ibid, 
pbferv.  I.XXXJII. 

Observations. 
BoNETus  fpeaks   of  a  Man,    who   died  of  a 
l^opfy,  in  whole  Pericardium  there  was   found 
Thirty  Ounces  of  Water.     Obf  lx. 

Pjso  fays  of  Jacob  Loret,  who  had  long  la- 
bourecj  under  a  Palpitation  of  the  Heart,  and  Dif- 
ficulty of  Breathing,  that,  upon  Diileclion,  fc- 
.veral  Pints  of  Water  were  found  in  the  Pericar- 
dium. Vid.  De  Serof.  CoUuv.  Obf  xxxrx. 
'  Dr.  Storkius  informs  us,  that  he  ordered  the 
Srernum  to  be  perforated  after  a  Wound  received 
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in  the  Thorax,  whereby  Six  Pounds  of  Blood, 
diluted  with  Water,  was  evacuated.  Alfo  the  left 
Side  of  the  fame  Man  was  opened,  from  which 
more  than  Nine  Pounds  of  a  fanguineous  gela- 
tinous Matter  ifliied.  The  Patient  lived  a  Month 
after  the  Perforation  of  the  Sternum,  and  Three 
D^ys  after  the  opening  of  the  Thorax. 

Galen  is  pleafed  to  tell  us,  that  he  ordered 
the  Sternum  of  a  Boy,  whofe  Portion  was  carious, 
to  be  cut  off;  feeing  Part  of  the  Pericardium  cor- 
rupted, took  it  away  alfo,  and  left  the  Heart 
quite  naked ;  and  yet  the  Boy  foon  recovered. 
Vid.  De  Anatom.  Adminiflrat.  Lib.  vii. 

ProfelTor  Sproeglius  fays,  he  found  the  Pleura 
of  a  hanged  Man  callous,  and  fome  of  the  Glands 
(as  he  calls  them)  fcirrhous;  and  the  poflerior  Part 
of  the  Pleura,  which  lined  the  Thorax,  was  like  a 
Piece  of  Leather. 

He  alfo  relates  another  Cafe  of  a  Youth,  in 
whom  he  found  the  inferior  Part  of  the  right  Ven- 
tricle of  the  Heart  half  petrefied. 

He  likewife  mentions  the  Cafe  of  another  Youth, 
in  whom  he  found  the  external  Surface  of  the  Pe- 
ricardium full  of  a  white  Scirrhus,  and  fome 
Places  hard.  As  it  was  full  of  Pus,  the  Scirrhus 
clofely  adhered  to  the  Heart ;  the  inferior  Part  of 
the  right  Ventricle  of  the  Heart  was  half  petre- 
fied with  fmall  Stones,  which  adhered  to  the  Peri- 
cardium ;  the  two  membranous  Sinufes  of  the 
Valves  of  the  Aorta  were  callous,  and  partly  petre- 
fied, &c.     Vid.   Haller.   Opufc.  pathol.   Obf. 

XLVIII  &  LII. 
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LECTURE    XXII. 

Of  the  Systole  and  Diastole  of  the 
Heart*. 

J^^^^  H  E  Heart  is  a  Vifcus  which  has  givefi 
^nM  \^,}^    the  Learned  a  great  deal  cf  Trouble 


S^  to  find  out  its  real  Mechanifm,  and 
^^^^g  the  true  C'aufe  of  its  regular  Alter- 
nations of  Contraction  and  Dilatation. 
I  have  oftentimes  laid  open  the  Thorax  of  a  Dog, 
and -kept  his  Lungs  playing,  with  a  Pair  of  Bel- 
lows, in  order  to  obferve  how  regularly  and  alter- 
nately the  Syftole  and  Diaftole,  both  of  the  Heart 
and  its  Auricles,  followed  each  other  i  that  is, 
when  the  Ventricles  were  contracted,  the  Auricles 
were  dilated,  and  vice  verfa  :  So  that  the  Auricles 
feem,  in  fome  meafure,  to  a(5t  as  Antagonifts  to 
the  Ventricles  ;  and  the  refluent  Blood  may  be  of 
the  fame  Service  to  the  Auricles. 

But  there  being  fo  great  a  Difparity  between 
the  contraftile  Strength  of  the  Ventricles  and  that 
of  the  Auricles,  there  muft  neceifarily  be  fome 
other  Caufe  -,  which,  when  the  Heart  is  fully  con- 
tracted, makes  it  unbend  a^iain,  or  ceafe  to  con- 


*  This  Lecture  is  taken  from  the  ingenious  Dr.  Brown  Lan- 
GRisH's  Third  Lecture,  read  before  the  Royal  Society  1747. 

I  do  not  know  any  Thing,  that  has  betn  written  on  this  Subjeft, 
^ore  probable  than  this  Dissertation, 
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trad ;  by  which  means  the  Auricles,  tho'  fo  very 
weak  in  Comparifon  of  the  Ventricles,  have  Power 
enough  to  throw  in  Blood,  and  thereby  to  diftend 
the  Ventricles  to  a  certain  Degree,  before  they  are 
.capa.ble  of  afting  again. 

if  we  might  be  allowed  to  make  an  Eflimate  of 
the  Difference  between  the  contraftile  Strength  of 
the  Heart  and  its  Auricles,  from  the  Difference  of 
their  Bulk,  or  Number  of  Fibres,  vv^e  Hiouid  find  it 
to  be  about  Nine  to  One  ;  as  I  have  obferved,  by 
weighing  the  Hearts  of  feveral  Animals,  and  their 
Auricles,  feparately. 

Hence  it  does  not  feem  reafonable  to  think,  that 
the  weak  Efforts  of  the  Auricles  would  be  fufH- 
cient  to  caufe  the  Diailole  of  the  Heart,  without 
fome  other  AiTiftant. 

One  great  Ufe  of  the  Auricles  is,  to  receive  a 
Quantity  of  Blood,  during  the  Syllole  of  the 
Heart,  fufficient  to  fill  the  Ventricles  again  at  their 
Diailole.  The  fame  may  be  faid,  in  fome  mea- 
fure,  of  the  Veins  neareft  the  Heart,  which  may 
be  plainly  feen  to  dilate  during  the  Contradlion  of 
the  Auricles  *,  fo  that  the  Heart,  Auricles,  and 
Veins,  have  all  their  Syftoles  and  Diaftoles  in  fub- 
ordinate  Degrees. 

Without  fuch  Receptacles  as  thefe,  it  would  be 
impofTible  for  the  Ventricles  of  the  Heart  to  be 
filled  from  the  Veins  fo  fuddenly  as  they  are.  For 
though  the  Areas  of  the  tranfverfe  Se6lions  of  the 
Veins  are  much  larger  than  thofe  of  the  Arteries ; 
yet  we  find,  by  Dr.  Hales's  Hsmaftatical  Expe- 
riments, that  the  Velocity  of  the  Blood,  in  the  Ar- 
teries, is  above  fix  to  one  to  that  in  the  Veins :  But 
fince  the  Auricles  keep  receiving  the  Blood,  whilft 
the  Heart  is  in  its  Syftole  (the  Veins  doing  the 
farne  by  the  Auricles),  a  due  Quantity  of  Blood 
is  always  ready  to  be  throv/n  into  the  Heart,  by 

the 
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the  Time  it  is  fit  to  receive  it :  For  the  Diaflole 
takes  up  two  Ihirds  of  the  Space  of  Time  be- 
tween each  Pulfe. 

Here,  then,  we  may  obferve,  that  the  Mo- 
mentum of  the  refluent  Blood  acts  upon,  and  dif- 
tends,  the  Veins  nearefl  the  Heart,  whilfl  the  Au- 
ricles are  contracted  ^  that  it  alfo  dilates  the  Au- 
ricles whilft  the  Heart  is  in  Action,  and  that  the 
Heart  is  in  its  Diaftole  whilft  the  Auricles  are  in 
their  Syftole. 

But  the  great  Difficulty,  in  accounting  for  the 
Diaftole  of  the  Heart,  is,  from  the  Difproportion 
•between  its  contraftile  Power  and  that  of  the  Au- 
ricles ;  it  being  plain,  from  what  has  been  faid 
above,  that  the  Momentum  of  the  Blood  in  the 
Veins  is  flopped  by  the  Contradion  of  the  Au- 
ricles ;  fo  that  the  Ventricles  of  the  Heart  can  re- 
ceive no  other  Impulfe  from  the  Blood,  at  that 
Time,  than  what  is  derived  from  the  Contradlion 
cf  the  Auricles. 

Hence,  therefore,  it  follows,  that  if  the  Syftole 
was  the  natural  State  of  the  Heart,  and  to  which 
it  always  tended  with  its  full  contractive  Power; 
the  Impulfe  of  the  Blood,  from  the  Contra6tion 
of  the  Auricles,  could  never  be  able  to  dilate  it. 

Dr.  Lower  makes  the  Syftole  the  natural  State 
or  A(5tion  of  the  Heart,  and  the  Diaftole  the  vio- 
lent one;  BoERHAAVE,  on  the  contrary,  makes 
the  Syftole  the  violent  one,  and  the  Diaftole  the 
natural  State  :  But  perhaps  neither  of  thefe  Opi- 
nions may  be  right,  in  the  ftricleft  Senfe.  For,  if 
we  look  back,  we  ftiall  find,  that,  if  the  Fibres 
were  not  tenfe,  they  could  not  be  elaftic ;  and  it 
Ibme  Violence  was  not  put  upon  them,  by  the  Im- 
pulfe of  the  circulating  Fluids,  they  would  not  be 
tenfe.  Flence  it  appears,  that  Elallicity  proceeds 
from  a  State  of  Violence. 

And 
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And  again  •,  when  a  Mufcle  is  freed  from  the 
Power  of  its  Antagonift,  and  thereby  left  at  full 
Liberty  to  contraft,  as  it  always  v;ill  by  its  elaftic 
reftitutive  Power  only  •,  it  does  fo  no  farther  than 
in  Obedience  to  the  common  Power  of  Attraftion 
between  its  component  Particles  :  But  in  all  other 
mufcular  Aftion,  when  this  attraftive  Pow^er  is 
greatly  increafed  by  the  Influx  of  the  nervous 
^ther,  the  Contraction  is  carried  much  farther, 
and  the  Mufcle  more  fully  contrafted  than  it  ever 
is  in  the  other  State.  Hence  it  follows,  that 
Contradion,  in  its  fulleft  Degree,  is  not  the  na- 
tural State  of  a  Mufcle. 

And  farther ;  when  the  conftituent  Particles  of 
the  Fibres  are  drawn  into  their  clofeft  Contads, 
jby  the  Influx  of  the  nervous  iEther,  it  requires 
fome  Force,  in  a  contrary  Diredion,  to  elongate 
the  Fibres  again  :  So  that  Extenfion,  or  Dilatation, 
is  alfo  a  State  of  Violence. 

From  the  Whole,  then,  it  appears,  that  neither 
the  Syfl:ole  nor  Diafl:ole,  in  a  full  Degree,  is  the 
natural  State  of  the  Heart ;  and  this  we  fhall  Ihew 
more  plainly  hereafter,  by  infpefling  the  Hearts  of 
Animals  which  have  been  bled  to  Death.  But  to 
proceed : 

From  what  has  been  faid  above,  it  feems  reafon- 
able  to  conclude,  that  if  Contra6lion,  in  its  fulleft 
Degree,  was  the  natural  State  of  Reft  or  Qui- 
efcence  in  the  Heart,  the  Momentum  of  the  Blood, 
from  the  Contraftion  of  the  Auricles,  could  not 
be  a  fuflicient  Counterpoife.  And  lince  fo  many 
fruitlefs  Attempts  have  been  made  to  account  for 
the  Diaftole  of  the  Heart,  from  the  Impetus  of 
the  Blood  in  the  Veins,  and  from  the  PreflTure  of 
the  Atmofphere,  &c.  give  me  Leave  to  propofe 
the  following  Qiieries : 

1 .  May  not  the  Heart  be  a  compounded  Muf- 
cle ;  that  is,  may  it  not  have  its  Amagonift  within 

""     -  itibif? 
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itfelf  ?  Or  J  in  other  Words,  Are  not  fome  of  its 
Fibres  fp  ranged^  that,  whilft  one  Set  of  them  is 
contrafted  and  fhortened,  others  may  be  ftretched 
out  -,  analogous  to  the  Action  of  the  intercoflal 
Mufcles,  or  any  other  Mufcles,  with  their  Anta- 
gonifts  ? 

2.  Is  the  nervous  Tether  tranfmitted  from  the 
Brain  to  the  Heart,  in  a  pulfatory  Manner,  at 
equal  Diftances  of  Time  ;  or  may  it  be  fuppofed 
to  move  uniformly  through  the  Nerves,  and  fome 
Interruption  is  given  to  its  Influx  into  the  muf- 
cular  Fibres,  v/hen  the  Heart  is  in  its  Syftole  ? 

3.  Does  not  the  Diaftole  of  the  Heart  depend 
upon  an  Abatement  of  the  Tenfion  in  the  con- 
tradled  Fibres ;  a  Motion  of  Reftitution  in  fuch  as 
are  over-fcrctched,  and  the  Influx  of  the  Blood, 
conjundly  ? 

Without  fome  fuch  Mechanifm  as  this,  no 
Power  that  we  know  of,  belonmn.q;  to  the  animal 
Oeconomy,  would  be  able  to  .caufe  the  Diaftole  of 
the  Heart:  But  if  fuch  a  Structure,  as  is  above 
mentioned,  could  be  proved ;  no  more  Difficulty 
•would  attend  the  Explication  of  it,  than  that  of  the 
voluntary  Mufcles. 

In  diflTeding  the  Heart,  we  find  a  great  many 
different  Orders  or  Series  of  Fibres,  varioully  con- 
torted, and  running  in  contrary  Direftions  :  So 
that,  for  ought  we  know,  it  may  be  an  Epitome 
,0f  mufcular  Conftrudion  in  general. 

We  may  here  obferve  what  Care  Nature  has 
taken  to  prevent  too  great  a  Dilatation  in  the  Di- 
aftole of  the  Ventricles,  the  right  one  efpecially, 
as  being  the  weakeft,  by  forming  the  Papill^E,  or 
ColuninE,  which  run  from  the  Septum,  or  middle 
Partition,  to  its  oppofite  Sides ;  whereby  they  atft 
as  fo  many  Braces  in  the  Diaftole  -,  and  when  they 
contraft,  they  alfo  aflift  in  the  Syftole.  And  per- 
haps it  may  not  be  the  moft  improbable  Conje<Sture 
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to  think,  that  as  much  Care  may  have  been  taken 
in.  providing  a  fufficient  Number  of  Fibres,  or 
little  Mufcles,  which  may  be  fo  formed  as  to  aft, 
in  the  Diaftole,  as  Antagoniils  to  thofe  which  oc- 
cafion  the  Syftole. 

The  Hearts  of  Frogs,  Vipers,  Eels,  &c.  feem 
to  evince  the  Reafonablenefs  of  this  Conjefture, 
by  continuing  their  Syftoles  and  Diaftoles  after 
they  are  taken  out  of  the  Body,  when  there  is  no 
refluent  Blood  to  dilate  the  Ventricles ;  and,  con- 
fequently,  if  there  were  no  Fibres  upon  the  Stretch, 
when  the  Heart  is  contradied,  which,  by  their 
Elaflicity,  or  reftitutive  Power,  did  pull  back  or 
elongate  fuch  as  were  contrafted ;  there  could  not 
pofiibly  be  any  Diaftole  in  fuch  Circumflances. 

We  are  allured  by  Mr.  Boyle,  in  his  Phyiico- 
Mechanical  Experiments,  that  the  Heart  of  an 
Eel  hath  continued  to  beat  an  Hour,  in  an  ex- 
haufted  Receiver  •,  after  which,  finding  its  Motion 
very  languid,  and  almoft  ceafed ;  by  breathing  a- 
little  upon  that  Part  of  the  Glafs  where  the  Heart 
was,  it  quickly  regained  Motion ;  and,  an  Hour 
after  that,  finding  it  almoft  gone,  he  was  able  to 
renew  it,  by  the  Application  of  a  little  more 
Warmth. 

The  fame  illuftrious  Author  farther  affures  us, 
that  he  has  fometimes  cut  the  Heart  of  a  Flounder 
tranfverfly  into  two  Parts ;  and  freeing  each  from 
the  Blood  it  contained,  he  obferved,  for  a  confi- 
derable  Time,  that  both  of  them  together  conti- 
nued their  former  Contra6tion  and  Relaxation. 
And  once,  thus  cutting  one  into  feveral  Pieces,  he 
found,  to  his  Surprize,  that  they  not  only  moved 
as  before,  but  that  even  the  Whole,  thus  fepa- 
rated,  long  preferved  the  fame  Succeffion  of  Mo- 
tion, as  appeared  therein  whilft  coherent. 

Now   can  the  Diaftole  of  the  Heart,  in  thefe 

Experiments,  be  accounted  for  upon  any  other 
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Principles  than  thofe  we  have  laid  down  ?  Here 
was  no  Impulfe,  from  die  refluent  Blood,  to  dilate 
the  Auricles,  or  diftend  the  Ventricles  :  The  Pref- 
fure  of  the  Atmofphere  was  alfo  quite  taken  away 
in  the  firft  Experiment,  and  could  not  polTibly  be 
of  any  Service  in  the  lall ;  and  yet  the  Diaftolc 
continued. 

Can  the  fame  Fibres,  which  are  contracted, 
have  it  in  their  own  Power  to  fly  out  again  to  their 
iifual  Lengths  ?  If  this  cannot  be,  what  Power  is 
there  in  a  Heart,  taken  out  of  the  Body,  to  unbenci 
itfelf,  or  dilate  its  Ventricles,  after  they  are  once 
contra6led,  unlefs  we  fuppofe  fome  of  its  Fibres  to 
act  as  Antagonifts  to  others  ? 

We  have  good  Reafon  therefore  to  believe,  that 
fome  Fibres  of  the  Heart  are  always  ftretched  out 
beyond  their  natural  Tone,  when  others  are  con- 
ti'adled ;  fo  that,  by  their  elaftic  reftitutive  Pro- 
perty, they  do  a6l  as  Antagonifts,  in  a  certain 
Degree. 

In  regard  to  the  Syllole,  in  fuch  Hearts  as  are 
taken  out  of  the  Body,  and  cut  into  feveral  Pieces, 
we  conceive,  that  as  long  as  Warmth  and  Moifture 
remain,  fo  long  may  the  sthereal  Matter  in  the 
Nerves  continue  to  fly  into  the  Fibres,  and  con- 
trail: them  ;  and,  when  it  ceafes,  more  Warmth, 
or  a  gentle  Impulfe  (even  with  the  Point  of  a 
Needle  only),  will  revive  the  Motion. 

Hence  we  may,  in  fome  meafure,  difcover  the 
amazing  Subtilty  of  the  nervous  ^ther  ;  when 
fuch  very  fmall  Seiflions  of  the  Nerves,  as  in  the 
abovementioned  Experiment  upon  the  Fleart  of  a 
Flounder,  fliould  contain  Matter  fufficient  for  fo 
,  many  Contradions. 

Let  us  now  return  to  our  fecond  Qiiery,  and 
examine  whether  the  nervous  iEther  is  tranfmitted 
from  the  Brain  to  the  Plearc,  in  a  pulfatory  Man- 
ner, at  equal  Diftances  of  Time-,  or  whether  fome 

In- 
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Interruption  is  only  given  to  its  Influx  into  the 
mufcular  Fibres,  when  the  Heart  is  in  its  Syftole  ? 

In  order  to  underlland  this,  we  muft  look  back 
and  confider,  that,  according  to  our  Theory,  it' 
the  asthereal  Medium  in  the  Nerves  was  perpetu- 
ally flying  into  the  mufcular  Fibres  of  the  Heart, 
it  would  be  conflantly  contradled,  notwithftandino- 
the  Momentum  of  the  Blood,  the  Contraction  of 
the  Auricles,  or  the  Vis  Reftitutionis  in  the 
flretched-out  Fibres.  Hence  then  it  is  evident, 
that  the  alternate  Contra6lions  and  Dilatations  of 
the  Heart  proceed  from  an  alternate  Influence  of* 
the  nervous  -^ther;  but  how  this  Alternation 
happens,  when  the  Nerves  which  fupply  the  Heart 
are  not,  in  the  leafl:,  under  the  Diredion  of  the 
Will,  is  the  Difficulty  we  labour  under. 

In  all  the  Nerves  which  fupply  the  voluntary 
Mufcles,  it  is  certain  there  are  Refiricflions  in  fome 
Parts  of  them  which  the  asthereal  Matter  is  not 
able  to  dilate  without  an  additional  Impulfe  from 
the  Will ;  or  otherwife  Cramps  and  Convulfions 
VvTOuld  perpetually  happen.  But  in  thofe  which 
fupply  the  Heart,  the  Motion  of  the  j^ther  thro* 
them  cannot  have  any  Affiftance  or  Impulfe  from 
the  Will,  as  not  being  in  the  leafl:  under  its  Influ- 
ence ;  fo  that  the  Vibrations  of  the  Meninges  of 
the  Brain,  and  the  Dilatations  of  the  Arteries,  may 
be  fuppofed  to  be  the  Agents  which  propel  the 
i^ther  towards  the  Heart. 

Hence  then  it  feems  to  followj  that  the  alternate 
Contractions  of  the  Heart  may  proceed  from  the 
alternate  Imprefiions  made  on  the  Nerves  by  the 
Meninges  of  the  Brain,  and  Dilatations  of  the  Ar- 
teries. 

Upon  opening  the  Skulls  of  living  Animals, 
the  Dura  Mater  may  plainly  be  feen  to  have  its 
Syfl:oles  and  Diafl:oles  correfponding  to  thofe  of 
the  Arteries :  But  flnce  the  Heart  continues  to  beat 

after 
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after  the  Head  is  cut  off,  or  even  after  it  is  taken 
out  of  the  Body,  where  there  cannot  be  any  al- 
ternate Succuffions  made  on  the  Nerves  by  the 
Meninges  of  the  Brain,  or  the  Pulfation  of  the 
Arteries  *,  it  feems  reafonable  to  beheve,  that  this 
Alternation  is  occafioned  by  fome  Impediment  be- 
ing given  to  any  farther  Influx  of  the  iEther  into 
the  mufcular  Fibres  of  the  Heart,  when  it  is  fully 
contracted;  or,  otherwife,  the  Heart  would  con- 
Itantly  remain  in  a  State  of  Contradtion,  as  long 
as  there  was  any  a^thereal  Matter  flying  from  the 
Nerves. 

If  we  confider  in  how  many  different  Direftions 
the  mufcular  Fibres  of  the  Heart  ruij,  how  much 
they  are  corrugated,  thickened,  and  fwelled,  when 
fully  contfa(fted  •,  and  how  flirong  and  uniform  the 
Preffure  muft  be  in  their  greatefh  Degree  of  Aftion , 
it  may  not  perhaps  appear  unreafonable  to  think, 
that  the  Extremities  of  the  Nerves,  which  are  in- 
ferted  into  every  Fibre,  and  which  are  extremely 
fmall  and  tender,  may  be  preffed  upon  and 
fqueezed,  fo  as  to  prevent  the  Influx  of  the  iEther, 
till  the  Preffure  is  abated,  or  till  the  Fibres  are  ex- 
tended again  to  their  ufual  Lengths. 

What  feems  to  evince  the  Reafonablenefs  of  this 
Suppofition  is,  the  Nature  of  the  Shaking  Palfey  : 
where  the  voluntary  Mufcles  imimediately  become 
involuntary  ones  •,  fo  far,  at  leaft,  as  to  be  alter- 
nately contrafted  and  relaxed  without  the  Confent 
or  Direftion  of  the  Mind. 

Now  this  Difiemper  we  believe  to  proceed  from 
a  particular  Weaknefs  in  the  Nerves,  whereby 
thole  little  Reftriftions  in  them,  which  keep  the 
sethereal  Matter  within  due  Bounds,  in  a  State  of 
Health,  are  fo  far  weakened  and  deftroyed,  that 
the  iEther  has  a  Power  of  flying  into  the  mufcular 
Fibres  without  any  Impulfe  or  Direction  from  the 
Will,  after  the  fame  Manner  it  does  into  the  Heart. 

If 
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If,  therefore,  no  Interruption  was  to  be  given  to 
the  Influx  of  the  nervous  ^ther  by  the  Mufcles 
themfelves,  when  they  were  contradled,  it  would 
follow,  that  if  the  Flexors  of  any  Extremity  were  to 
be  firft  contracled,  the  Extenfors  would  not  be 
able  to  recover  the  Equilibrium,  and  to  be  con- 
traded,  in  their  Turn,  without  the  Affiftance  of 
the  Will.  For  if  our  Do6lrine  be  right;  viz. 
that  rhufcular  Motion  proceeds  from  the  confli- 
tuent  Particles  of  the  Fibres  being  drawn  into 
clofer  Contads  by  the  attraflive  Influence  of  the 
nervous  ^Ether  ;  it  neceflfarily  follows,  that  if  the 
fame  Quantity  of  iEther  was  continually  to  fly 
into  a  Mufcle  already  contrafted,  it  would  have  a 
greater  Influence  on  the  component  Particles,  fo 
approximated,  than  on  others,  in  the  antagonift 
Mufcles,  which  are  contradled;  and,  confequently, 
touch  each  other  in  fewer  Points. 

Hence  it  feems  to  be  evident,  that  fome  Impe- 
diment is  given  to  the  Influx  of  the  nervous 
JEther  when  the  Mufcles  are  contradted  ;  or,  other- 
wife,  they  would  always  remain  fo  :  For  tho'  the 
Will  may  be  able  to  remove  fach  little  Impedi- 
ments, and  keep  the  voluntary  Mufcles  in  a  State 
uf  Contraftion,  for  a  confiderable  Time ',  yet, 
jfince  the  voluntary  Mufcles,  when  affected  with  a 
Palfy,  are  regularly  and  alternately  contra6led,  and 
have  their  Syfl:oles  and  Diaftoles  analogous  to  the 
Heart  and  its  Auricles ;  I  think  we  have  good 
Reafon  to  conclude,  that  the  fame  Principles  which 
contradt  and  dilate  the  voluntary  Mufcles,  in  the 
abovementioned  Condition,  are  the  Principles 
which  occafion  the  Syflole  and  Diaftole  of  the 
Heart ;  with  this  Difi:erence,  only,  that  the  Influx 
of  the  Blood  into  the  Sinufes  of  the  Fleart,  is 
what  no  other  Mufcle  in  the  Body  has,  or  receives : 
And,  without  doubt,  this  may  truly  be  reckoned 
the  greateft  Afiiftant  in  dilating  the  Ventricles  of 
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the  Heart,  after  the  attraftive  Influence  of  the 
nervous  ^Ether  ceafes,  and  the  ^Equilibrium  is 
reftored  between  the  ftretched-out  Fibres  and  thofe 
which  were  contradled. 

What  has  been  faid  feems  greatly  to  evince  the 
Truth  of  our  third  and  lafl  Suppofition  -,  viz. 
that  the  Diaftole  of  the  Heart  may  depend  on  an 
Abatement  of  Tenfion  in  the  contrafted  Fibres,  a 
Vis  Reftitutionis  in  fuch  as  are  over-ftretched,  and 
the  InP.ux  of  the  Blood,  conjundtly. 

Give  me  Leave  to  relate  two  or  three  Experi- 
ments, which  I  have  made,  in  order  to  illuftrate 
the  foregoing  Theory,  and  then  I  fhall  conclude. 

EXPERIMEN  T    I. 

Having  obferved,  that  the  Ventricles  of  the 
Hearts  of  all  Animals,  when  bled  to  Death,  are 
dilated,  or  ftand  wide  open  to  a  certain  Size,  tho' 
there  happens  to  be  very  little  Blood  in  them  -,  it 
fcems  as  if  the  Diaftole,  in  a  certain  Degree,  was 
the  laft  Motion  of  the  Heart. 

in  order  to  know  the  Truth  of  this,  I  opened 
the  Thorax  of  a  Dog,  and  kept  his  Lungs  play- 
ing with  a  Pair  of  Bellows,  that  I  might  perfectly 
fee  the  fever al  Aftions  of  the  Heart  and  its  Au- 
ricles. 

The  Auricles  feemed  to  me  to  begin  the  Mo- 
tion, and  the  Syftole  of  the  Heart  always  inftantly 
followed  that  of  the  Auricles  •,  then  the  Apex  and 
Sides  of  the  Heart  funk  down,  and  were  leno-di- 
ened,  oi  their  own  Accord,  before  any  Blood  was 
thrown  into  the  Ventricles,  from  the  Contraction 
oi  the  Auricles  ;  for  there  was  oftentimes  more 
than  double  that  Time  taken  up  in  the  Diaftole  of 
the  Heart,  than  in  the  Syftole,  which  the  Auricles 
and  Ventricles  required. 

If  I  defifted  from  blowing  frefli  Air  into  the 
Lungs  for  feme  little  Time,  the  Heart  would  lie 
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fiill ;  and  yet  I  could  retbver  its  Motion  again,  by 
ftrongly  diflending  the  Lungs.  In  this  A6tion  1 
never  could  difcern  that  the  Heart  began  the  Mo- 
tion, but  the  Auricles  always  contraded  firfl:,  and 
then  the  Heart  immediately  afterwards  -,  though, 
at  laft,  I  faw  feveral  Contractions  of  the  Auricles, 
which  were  not  fucceeded  by  any  Motion  of  the 
Heart. 

I  muft  not  forget  to  mention,  that,  in  another 
Dog,  I  faw  feveral  Syftoles  and  Diaftoles  of  the 
Heart,  after  I  had  purpofely  cut  afunder  both  the 
VenaS  Cavs  -,  and  could  plainly  perceive  the  Ven- 
tricles to  relax  and  open  themfelves,  when  very 
little  or  no  Blood  could  polTibly  flow  into  them. 
This,  however,  is  much  more  eafily  feen  in  the 
Heart  of  a  Viper,  when  taken  out  of  the  Body, 
which  will  continue  its  Syflole  and  Diaftole  for  a 
long  Time  -,  and  if  it  ceafes  to  beat  ever  fo  often, 
and  you  renew  its  Motion  again  and  again,  by 
breathing  upon  it,  &c.  you  may  obferve,  that  the 
Auricle  always  contrafts  before  the  Ventricle  •,  and 
that  the  Diaftole  is  the  laft  Motion,  though  there 
is  no  Blood  to  diftend  the  Heart. 

The  Capacity  of  the  right  Ventricle  of  the 
Dog's  Heart,  in  the  above  Experiment,  as  it 
opened  of  its  own  Accord,  was  fomewhat  more 
than  a  cubic  Inch  ;  as  I  found,  by  pouring  in 
melted  Wax  from  a  Ladle,  without  any  PrelTufe 
from  a  perpendicular  Height,  after  the  Auricle 
and  Blood  Veffels  were  cut  off  tranfverily. 

Experiment  II. 
Taking  the  Heart  out  of  an  Ox  as  foon  as  I 
poflibiy  could,  after  he  was  killed,  and  having 
cleanfed  it  from  the  Blood,  by  wafning  it  in  warm 
Water ;  I  filled  both  the  Ventricles  with  melted 
Wax,  without  any  diftending  Force  more  than  by 
pouring  it  from  the  Ladle :  The  Heat  of  the 
H  h  ^  Wax 
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Wax  lecmed  rather  to  contract  the  Fibres,  and 
leflen  the  Capacities  of  the  Ventricles  -,  for  fome 
of  the  Wax  kept  running  out  from  the  Heart 
after  I  had  done  pouring  it  from  the  Ladle. 

The  Capacity  of  the  right  Ventricle  was  equal 
to  5  cubic  Inches  and  a  Half-,  the  Capacity  of  the 
left  was  not  quite  5  cubic  Inches. 

From  thefe  Experiments  it  manifeftly  appears, 
that  the  laft  or  reftitutive  Motion  of  the  Heart  is, 
to  dilate  or  open  the  Ventricles,  and  that  without 
any  Afilftance  or  Impulfe  from  the  refluent  Blood. 

Dr.  Hales  *  injefted  the  left  Ventricle  of  the 
Heart  of  an  Ox  from  a  Column  of  melted  Wax 
4  Feet  and  a  Half  high,  which  diftended  the  Ca- 
pacity of  it  to  12  cubic  Inches  and  a  Half.  Now 
fuppofing  the  Impulfe  of  the  refluent  Blood  to  be 
equal  to  a  Column  of  melted  Wax  4  Feet  and  a 
Half  high,  and  that  in  every  Diaftole,  whilft  the 
Ox  was  alive,  the  left  Ventricle  was  difl:ended  to 
the  Capacity  of  12  cubic  Inches  and  a  Half;  yet 
we  may  obferve,  that  the  Heart,  immediately  after 
each  Syftole,  relaxes  and  dilates  its  Ventricles  to  a 
certain  Degree,  by  its  own  Mechanifm  ;  and  to 
whatever  Capacity  the  Ventricles  are  afterwards  di- 
lated, it  muft  necelTarily  proceed  from  the  Impulfe 
of  the  Blood  only  •,  all  which  is  perfeflly  agree- 
able to  our  third  Query  -,  viz.  that  the  Diaftole  of 
the  Heart  may  depend  upon  an  Abatement  of  the 
Tenfion  in  the  contradled  Fibres,  a  Motion  of  Re- 
ftitution  in  fuch  as  are  over-ftretched,  and  the  In- 
flux of  the  Blood  conjundly. 

Experiment  III. 

I  took  the  Heart  out  of  a  live  Viper,  and  pla- 
cing it  upon  a  Piece  of  writing  Paper,  I  found  it 
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beat  at  the  Rate  of  24  or'  25  Pulfations  in  a  Mi- 
nute, for  three  or  four  Minutes :  After  this,  I  laid 
the  Paper  upon  the  Pahn  of  my  Hand,  the  Warmth 
of  which  increafed  the  Number  of  Pulfes  to  37 
the  firft  Minute,  and  48  the  fecond.  Laft  of  all, 
I  put  it  into  warm  Water,  a  Degree  or  two  warmer 
than  the  Blood,  where  it  beat  87  Pulfes  the  firft 
Minute,  and  afterwards  declined  in  its  Motion, 
more  and  more,  till  it  quite  ceafed. 

May  we  not  from  h^nce  obferve,  what  vaft  In- 
fluence Heat  had  upon  the  nervous  iEther  to  make 
it  fly  fo  quick  into  the  Heart  as  to  increafe  the 
Pulfe  to  almoft  four  Times  their  ufual  Number  ? 
How  far  the  Heat,  in  fome  fort  of  Fevers,  may 
quicken  the  Pulfe,  is  not  to  our  prefent  Purpofe  to 
(enquire. 

It  is  amazing  to  think,  that  fuch  very  fmall  Por- 
tions of  the  Nerves,  as  were  cut  out  with  the  Heart 
in  this  Experiment,  fliould  contain  Matter  fuffi- 
cient  for  fo  many  Contraflions  •,  and  that  it  did  not 
all  of  it  inftantly  fly  out  from  the  wounded  Ends, 
even  before  it  was  put  into  warm  Water. 

Observations. 

The  Pulfe  is,  therefore,  the  Meafure  of  the 
Powers  Vv^hich  the  Heart  fpends  on  the  Blood ; 
iecaufe  it  is  the  immediate  and  full  Effed  of  thofe 
Powers.  Hence,  all  Things  confidered  as  alike, 
the  Pulfe  is  flow  in  the  moft  healthy  People,  where 
there  is  no  Stimulus,  nor  any  unnatural  Refift- 
arice  to  caufe  the  Effedt  of  a  Stimulus  j  but  the 
Heart  is  at  Liberty  to  fend  forwards  the  Blood 
with  Eafe. 

A  large  Pulfe  is  caufed  by  Fulnefs  of  the  Ar- 
tery, joined  with  a  ftrong  Force  of  the  Heart: 
But  a  hard  Pulfe  denotes  fome  Obftacle  or  Sti- 
mulus;  or  elfe,  that  the  Heart's  Force  is  increafed 
with  a  greater  Thicknefs  of  Blood,  or  a  greater 
Hh  3  Ri- 


470  Of  the  Syftole  Led.xxii, 

Rigidity  of  the  Artery.  A  quick  Pulfe  denotes 
fome  Stimulus,  or  Obftacle,  or  greater  Senfibility 
br  Irritability  of  the  Heart. 

It  is  heft  felt  where  the  Artery  lies  expofed  bare 
to  the  Touch  upon  fome  refifting  Bone  ;  but  Ob- 
ftru(5lions  fometimes  render  the  Pulfe  perceptible 
where  it  is  never  fo  naturally.  "]  ',^- 

The  Pulfe  is  flower  in  Animals  as  mey  are 
larger,  or  more  bulky  •,  becaufe  the  Heart  is  pro- 
portionably  bigger  in  the  fmaller  than  in  the  larger 
Animals,  and  becaufe  the  Heart  is  obliged  to  drive 
the  Blood  to  a  greater  Diftance^  wliehce  the  Re- 
fiftapces,  or  Frictions,  feem  to  be  increafed,  in  the 
more  bulky,  over  the  Force  of  the  Heart.  Hence 
fmiall  Animals  are  more  voracious,  and  large  ones, 
as  the  Whale  and  Elephant,  eat  lefs. 

The  Pulfe  of  a  healthy  Perfon,  rifmg  in  the 
Morning,  beats  65  Times  in  a  Minute;  but,  after 
the  Fatigue  of  the  Day^  it  will,  in  the  Evening, 
beat  So  in  the  fame  Time  :  And,  again,  by  the 
Night*s  Reft,  or  Sleep,  it  will  become  gradually 
flower,  till,  in  the  Morning,  you  will  find  it  re- 
turned again  to  its  primitive  Number  6^.  For 
the  voluntary  Motion  of  the  Mufel.es,  and  A6lions 
of  the  external  and  internal  Senfes,  urge  the  venal 
Blood  on  to  the  Heart ;  which,  being  thereby  often 
ftimuiated,  makes  more  frequent  Cantra(5lions. 

This  is  the  Caufe  of  thofe  Paroxyfms  or  Fits  of 
Increafe,  obfervable  in  all  Fevers  towards  the 
Evening.  For  Sleep  not  only  retards  the  Motion 
pf  the  Blood,  but  of  all  the  other  Huii;iours  and 
A(5lions  in  the  Body  whatever. 

Dr.  Hales  ingenioufly  obferves,  that  the  Pulfe 

is  quicker  in  fmali  Animals,  and  flower  in  larger. 

In.  his  Hasmaftatics,  he  found  the  Pijlfe  of  a  Horfe 

flower,  by  Half,  than  in  a  Man ;  viz.  32  Pulfa- 

Uons,,  only,  in  a  Minute ;  whereas,  in  a  Dpg,  the 

f^.ylfe.^bpa;  97f  'J},i^eyi^.tJi;Le  fame  Space,  and  in  a 
j—^—-*-   -  '    ^  — '  Shee|) 
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Sheep  6^  ;  that  is,  about  the  fame  Number  as  in  a 
Man  deeping. 

This,  we  find,  is  conformable  to  the  Heat  of 
the  Blood,  as  meafured  by  the  Scale  of  Far  en- 
he  it's  mercurial  Thermometer,  as  the  late  Dr. 
George  Martin  has  ingenioufly  obferved. 

For  the  Blood  in  Oxen,  Horfes,  and  other  large 
Animals,  at  Reft,  being  five  or  fix  Degrees  cooler 
than  in  Man,  will  not  rife  to  our  Heat,  that  is,  96 
Degrees,  but  by  a  tolerable  Degree  of  Exercife 
or  Labour,  which  they  can  thus  better  endure  : 
Whereas  Dogs,  Cats,  and  Fowls,  are  five  or  fix 
Degrees  hotter  than  Men  -,  and  the  latter,  when 
fitting  on  their  Eggs  for  Young,  are  ftill  four  or 
five  Degrees  hotter,  that  is,  107  or  108  Degrees, 
which  is  commonly  the  Heat  of  our  Blood  in  a 
Fit  of  the  Ague ;  where  it  is  obfervable,  that, 
during  the  greateft  Senfe  of  Cold,  the  Blood  is 
^ree  or  four  Degrees  hotter  than  in  Health  ;  after 
which,  it  gains  four  or  five  Degrees  more  in  the 
Height  of  the  hot  Fit ;  viz.  104  or  105  Degrees  : 
But,  in  violent  ardent  Fevers,  where  the  Pulfe 
beats  140,  the  Blood's  Heat  will  ftill  be  four  or 
five  Degrees  higher,  viz.  iio;  that  is,  two  or 
three  more  than  equal  to  a  fitting  Hen  or  Pigeon, 
and  within  three  Degrees  of  the  Heat  that  fcalds 
a  delicate  or  tender  Hand. 

But  fuch  a  Heat  is  in  no  Danger  of  hardening, 
but  of  putridly  difiblving  the  Blood  or  Serum, 
which  BoERHAAVE  miftook,  in  his  Chemiftry : 
For  to  indurate  Serum,  or  the  Whites  of  Eggs, 
takes  near  90  Degrees  more  of  Heat. 

Nor  is  the  pleuritic  or  inflammatory  Cruft  caufed 
by  a  greater  Heat,  but  from  a  greater  Stagnation 
of  the  Blood  in  fome  Vefi"els,  whilft  it  returns 
fafter  through  others  ;  by  which  the  lymphatic  and 
ferous  Globules,  with  the  nutritious  Glue,  retain- 
ing iefs  Motion  from  their  lefs  Denfity,  run  into 
filamentary  Concatenations  and  Cohefions, 

H  h  4  The 
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The  Pulfe  is  more  quick  or  frequent  in  Ciiil- 
dren  as  they  are  younger,  and  becomes  afterwards 
llower  in  Perfons  as  they  grow  older.  The  fahent 
Point  of  an  Ovum  beats  134  Times  in  a  Minute  -, 
the  Pulfes  of  new-born  Infants  beat  120  in  the 
fame  Space  of  Time  •,  and  trom  thence,  down  to 
pld  Age,  it  grows  flower,  to  60  in  a  Minute. 

A  feverifh  Pulfe  begins  from  96  per  Minute; 
and  we  reckon  the  Pulfe  has  but  a  moderate  Cele- 
rity in  Fevers,  or  laborious  Exercifes  of  adult 
Perfons,  if  it  does  not  exceed  no  or  120  in  a 
Minute;  but  it  is  exceffive  at  130  or  140,  which 
is  the  Num.ber  of  Pulfes  with  which  a  Man  dies. 

The  Pulfe  beats  flower  in  Winter,  and  quicker 
jn  Summer,  by  about  10  Strokes  per  Minute; 
and  under  the  Torrid  Zone  it  grows  quicker,  to 
120.  The  different  Paffions  of  the  Mind  vari- 
oufly  accelerate,  retard,  and  difturb,  the  Pulfe. 

We  are  to  obferve,  that  the  Blood's  Heat,  or 
•Velocity,   are  neither  of  them  in  Infants,  in  all 
Cafes,   proportionable    to  the   Quicknefs    of    the 
Pulfe ;  but  the  Denfity   or  Proportion    of  Craf- 
famentum   in   the   Blood,   with  more  Magnitude 
jof  the  Pulfe,  or  Difteniion  and  Elafticity  of  the 
Arteries,  muft  concur ;  the  Defe6l  of  which  is  a 
Balance  to  the  great  Celerity  of  the  Pulfe  in  In- 
fants, which  would  otherwife  be  the  Caufe  of  a 
high  Fever  in  them,  as   well   as  in  Adults.     As 
they  generate  their  Blood  themfelves,  when  in  the 
Uterus,  and  receive  none  from  the  Mother  (as  fome 
fhought),  the  largcft  Globule  which   creates  the 
Heat,  and  is  the  Caufe  of  Elafticity  of  their  Vef- 
lels,  are  at  firft  inconfiderable ;  and  as  thefe  ad- 
vance by  Age,  the  Celerity  of  the  Pulfe  abates  ; 
svhence  Heat,  and  Velocity  of  the  Blood,  are  con- 
pnued  nearly  the  fame.    Dr.  Mihles  on  Haller's 
fhyfiology. 

I.  E  C 
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LECTURE    XXIIL 

Of  the  Force  of  the  He  a  jit.  Con- 
tradion  of  the  Arteries,  Gravity 
and  Attrad:ion  of  the  Capillary 
Tubes,  coniidered  as  Caufes  of  the 
Circulation  of  the  Fkiids  in  the  finall 
Veffels  of  Animals*. 


H  E  principal  Caufe  which  propels  the 
Blood  through  the  Veffels,  is,  without 
doubt,  the  Contraflion  of  the  Heart. 
Let  us  then,  firft,  enquire,  How  far 
this  may  be  fuppofed  fufEcient  to  ac- 
count for  the  Motion  of  the  Fluids  in  the  very 
fmall  Veffels  of  Animals  ? 

If  the  Force  with  which  the  Blood  is  thrown,  bv 
the  left  Ventricle  of  the  Heart,  into  the  Aorta,  be 
fuppofed  equal  to  the  Preffure  of  a  Column  of 
Blood  90  Inches  high-f,  the  Momentum  of  this 
Fluid,  in  an  Artery,  will  be  found,  by  multiply- 
ing the  Area  of  the  tranfverfe  Sedlion  of  that  Ar- 


*  This  Eflay  I  found  fo  ingenious  and  probable,  that  I  could  not 
help  extrafting  it  from  the  learned  Whytt-'s  Phyiiological  EiTays. 

-f  Dr.  Hales,  from  a  Variety  of  Experjirients  made  on  Horfes, 
Dogs,  Sheep,  and  other  Animals,  thinks  it  probable,  that  the  Blood 
would  rife  feven  Feet  and  a  Half,  or  90  Inches,  in  a  Tube  fixed  into 
the  carotid  Ajtery  p|"  3  middle-fued  M?>n,     Statical  Eflays,  Vol.  II, 


474       ^f  ^he  Force  of  Le6l.  xxi  1 1. 

tery  into  90,  the  Height  of  that  Column  of  Blood, 
whofe  Preffure  is  fuppofed  equal  to  the  protrufive 
Force  of  the  Heart;  for  the  Produd:  gives  the 
Number  of  cubic  Inches,  or  Parts  of  a  cubic  Inch, 
of  Blood,  whofe  Weight  is  equal  to  the  preffmg 
Power  with  which  the  Blood  is  driven,  by  the 
Force  of  the  Heart,  into  that  Artery. 

The  Diameter  of  a  circulating  red  Globule  of 
Blood  has  been  generally  reckoned  fomewhat  lefs 
than  a  three  Thoufandth  Part  of  an  Inch ;  but 
Dr.  Martin  has,  from  Lewenhoeck*s  and  Ju- 
rin's  later  Obfervations,  fhewn  it  to  be  ts-Ttt^^ 
Part  of  an  Inch*:  And  Lewenhoeck  has  ob- 
ferv^ed,  that  one  of  thefe  Globules  is  fometimes 
obliged,  in  pafTing  through  a  very  fmall  capillary 
Artery,  to  change  its  Figure  into  an  oblong  Sphe- 
roid ;  lb  that  the  Diameter  of  fuch  an  Artery  may 
be  fuppofed  nearly  equal  to  that  of  a  red  Globule. 
If,  then,  for  the  Sake  of  a  more  eafy  Computation, 
y/e  fuppofe  the  Diameter  of  a  red  capillary  Artery 
to  be  equal  to  a  two  Thoufandth  Part  of  an  Inch  ; 
the  Area  of  its  tranfverfe  Sedlion  will  be  equal  to 
0.000000196 -,  and  this,  multiplied  by  90,  gives 
0.0000 176  Parts  of  a  cubic  Inch  of  Blood ;  v/hich 
amounts  to  0.00466  or  the  2 14th  Part  of  a  Grain  f ; 
and  is  equal  to  the  Moment  of  the  Blood  arifmg 
from  the  Force  of  the  Heart,  in  a  capillary  Ar- 
tery vv'hofe  Diameter  is  the  two  Thoufandth  Part 
of  an  Inch ;  upon  a  Suppofition  that  there  were 
no  Lofs  of  Motion  from  Friction,  and  that  the 
Areas  of  the  tranfverfe  SecHiions  of  all  the  capil- 
lary Arteries  in  the  human  Body  were  equal  to  that 

•"*  Medical  Effays,  Vol.  II.  Art.  VII. 

•f-  A  cubic  Inch  of  warm  Biood  is  reckoned,  by  fome,  to  be  266  ; 
anct,  by  others,  a  little  more  than  ?.67  Grains  :  But  Dr.  Martin 
feems  to  have  fixed  it,  pretty  accurately,  at  264-  three  Fourths  ;  and^ 
{"or  the  Sake  cf  even  Numbers,  I  have  luppoled  it  to  be  265  Grains. 

of 
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of  the  Aorta.  But  fince  this  is  not  the  Cafe,  and 
the  Areas  of  the  former  greatly  exceed  that  of  the 
latter  ;  the  Moment  of  the  Blood,  in  a  capillary  red 
Artery,  will  fall  very  much  fhort  of  our  Compu- 
tation. 

c~  To  illuflrate  this  -,  Let  us  fuppofe  a  Pipe  A^  of 
ian  Inch  Diameter,  to  be  divided  into  feveral 
Branches,  and  at  laft  to  terminate  in  loooo  fmall 
Tubes  ^,  ^,  a,  a,  &c.  each  a  Hundredth  Part  of 
an  Inch  in  Diameter,  the  Sum  of  the  Areas  of 
whofe  tranfverfe  Sedlions  is -equal  to  that  of  yf: 
If  a  Fluid  be  pufhed  through  fuch  a  Syftem  of 
VefTels,  with  any  given  Force,  the  Velocities  in 
the  fmall  Tubes  ^,  ^,  a,  a^  &c.  will  be  equal  to 
the  Velocity  in  A\  and  their  Momenta  m^  m^  m^  m, 
&c.  all  taken  together,  will,  allowing  for  Fridion, 
be  jufl  equal  to  the  Momentum  M,  in  the  large 
Trunk  A-,  i.  e.  m  loooo  —  M,  or  m  =  '"  ,, 
But  if  another  Pipe  B,  of  the  fame  Diameter  with 
yf,  be  divided  fo  as  to  terminate  in  300000  fmall 
Tubes  k,  h,b^  b,  ^c.  each  a  Hundredth  Part  of  an 
Inch  in  Diameter  -,  then,  altho'  a  Fluid  be  pufhed 
through  the  two  Trunks  A  and  B  with  the  fame 
Velocity,  and,  confequently,  the  Momentum  in 
them  be  equal  •,  yet  the  Velocity,  in  any  one  of 
the  fmall  Tubes  a,  a^  ^,  ^,  &c.  will  be  to  the  Ve- 
locity in  any  one  of  the  correfponding  Tubes 
h^  h^  b^  b^  &c.  as  30  to  i  •,  and,  confequently, 
their  Momenta  will  be  as  900  to  i . 

Dr.  Keill  having,  by  meafuring  the  Arteries 
of  the  human  Body,  fixed  the  Proportions  of  the 
Branches  to  their  Trunks  after  every  Divifion,  lays 
down  a  Method  of  calculating  in  what  Degree  (be 
Velocity  of  the  Blood,  in  the  different  Arteries,  is 
affe6led  by  the  Increafe  of  the  Capacity  of  the 
Vcffcls  through  which  it  flows*.     According  to 

f  .KEitL'§  Tentamen  Med.  Phyf.  2, 

this 
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this  Computation,  it  will  be  found,  that  the  Ve- 
locity of  the  Blood,  in  an  Artery  whofe  Diameter 
is  a  two  Thoufandth  Part  of  an  Inch,  oueht  to  be 
to  its  Velocity  in  the  Aorta,  as  i  to  345  -,  and, 
confequently,  the  Moment  of  the  Blood,  in  fuch 
an  Artery,  mufi:  be  345  multiplied  by  345,  equal 
to  119025  Times  lefs  than  we  have  computed  it 
above-,  i.  e.  —  ._—  x  119025  =:  ^^^^-^  Part 
of  a  Grain.  And  fince  a  Globule  of  red  Blood 
weighs  nearly  -^.^^ji^^^^^  Part  of  a  Grain*,  it  fol- 
lows, that  the  Moment,  or  prelTing  Force,  of  fuch 
a  Globule  in  its  capillary  Artery,  arifing  from  the 
Impulfion  of  the  Heart,  does  not  exceed  twice  its 
own  Weight. 

But  even  this  Moment,  however  fmall  it  may- 
appear,  muft  be  diminilhed  by  Fri6lion  j  the  pre- 
cife  Qiiantity  of  which,  although  it  may,  per- 
haps, be  difficult,  with  any  Certainty,  to  determine; 
yet,  that  it  muft  be  very  confiderable,  will  evi- 
dently appear,  from  what  follows. 
■  If  two  Pipes,  of  equal  Letgths,  whofe  Dia- 
meters are  -rl-o-s  and  -ro-o-o-  Parts  of  an  Inch,  be, 
one  after  another,  fcrewed  into  the  Side  of  a  Vef- 
fel  at  the  perpendicular  Diftance  of  four  Feet  from 
the  Top  of  the  Water,  and  laid  parallel  to  the 
Horizon-,  the  large  Pipe  will  difcharge  179,  and 
the  fmall  Pipe  6-^  Ounces  of  Water,  in  Half  a 
Minute.  Hence  the  Velocities  of  the  Water,  in 
thefe  two  Pipes,  muft  have  been  as  1293  and  756; 
and,  were  it  not  for  the  Inequality  of  the  Refift- 
ance  of  the  Air,  the  Velocity  in  the  large  Pipe 
would  have  been  ftill  greater,  and  the  Velocities 
m  the  two  Pipes  very  nearly  as  the  Square  Roots 
of  their  refpe6live  Diameters +, 


--**  Mcdicnl  Edays,  Vol.  II.  Art.  VII.  §  ii. 
\  Robinsons  Animal  Occonomy,  Prop,  I.  Exp.  2. 
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Hence,  if  we  could  fuppofe  a  capillary  Artery, 
of  ^_L^  Part  of  an  Inch  Diameter,  to  go  off  di- 
redlly  from  the  Beginning  of  the  Aorta,  without 
any  intermediate  Branchings  ;  the  Velocity  of  the 
Blood  in  it  would  be,  ceteris  paribus,  to  the  Velo- 
city of  the  Blood  in  the  Aorta,  nearly,  as  ^4.^.^__, 
the  Diameter  of  the  capillary  Artery,  is  to  ^-§-,^,  the 
Diameter  of  the  Aorta,  i.  e.  as  i  to  37.4;  and, 
confequently,  the  Moment  of  a  fingle  Globule  in 
fuch  a  capillary  Artery,  would  be  to  its  Moment  in 
the  Aorta,  as  i  to  1398. 

But  farther :  The  Lofs  of  Motion  from  Fric- 
tion depends  not  only  upon  the  Smalnefs  of  the 
VelTels,  but  aifo  upon  their  Diflance  from  the 
Heart.  For  if  two  cylindrical  Pipes,  whofe  com- 
mon Diameter  is  t-14-5-  Parts  of  an  Inch,  and  whofe 
Lengths  are  2  and  8  Feet,  be  fcrewed  into  the 
Sides  of  a  Veffel  full  of  Water,  at  the  Diftance  of 
four  Feet  from  the  Top ;  the  Quantities  difcharged 
in  Half  a  Minute  will  be  97!-  Ounces  by  the  long 
Pope,  and  175  Ounces  by  the  fhort  one.  Hence 
the  Velocities  of  the  Water,  in  the  two  Pipes,  were 
as  97i-  and  175  •,  fo  that,  by  the  greater  Qiiantity 
of  Fridtion  in  the  iongeft  Pipe,  the  Water  loft 
above  -^  of  its  Velocity  *. 

Again ;  the  Velocity  of  the  Blood  will  be  differ- 
ent, according  to  the  different  Angles  at  which  the 
Branches  go  off  from  their  Trunks,  and  the  Flex- 
ures and  Convolutions  of  the  fmall  arterial  Rami- 
fications mull  increafe  the  Friftion  in  them,  and,, 
confequently,  retard  the  Motion  of  the  Blood  con- 
fiderably.  This  feems  to  be  confirmed  by  an  Ex- 
periment of  Dr.  Hales  ;  from  which  it  appears, 
that  the  Velocity  of  the  Blood,  in  the  fmail  Ar- 
teries, decreafes   in   a  greater  Proportioi  than  it 


*  Ibid.  Prop,  I.  Exp.  I, 


ought 
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ought  to  doj  by  the  above-mentioned  Experi- 
ments made  with  ftrait  cylindrical  Pipes.  For 
having  flit  up  the  Inteflines  of  a  Dog  from  one  End 
to  the  other,  on  the  Side  oppofite  to  that  where  the 
Blood  Vefiels  enter  them,  and  fixed  a  Brafs  Tube 
into  the  defcending  Aorta  •,  he  found,  that,  with 
a  PreiTure  equal  to  the  Force  of  the  Heart,  only 
f  of  the  Water  pafTed,  in  a  given  Time,  through 
the  (lit  Arteries  of  the  Inteflines  that  flowed  thro' 
the  Mefenteries,  when  cut  over  jufl  at  their  Entry 
into  the  Guts  -,  notwithftanding  the  Areas  of  the 
Orifices  of  all  the  former  exceeded  that  of  the  lat- 
ter, and  the  Diameters  of  the  cut  Mefenteries  did 
not  exceed  four  Times  the  Diameters  of  the  con- 
verging flit  Arteries  of  the  Guts^'. 

From  what  has  been  faid  it  may  appear,  that 
the  Velocity  of  the  Blood  will  not  be  the  fame  in 
all  the  Arteries  of  the  fame  Diameter  (as  fome 
have  fondly  imagined,  and  been  at  no  fmall  Pains 
to  prove)-,  but  will  be  greater  or  lefs,  according  to 
their  Diftance  from  the  Heart,  the  Excels  of  the 
Areas  of  the  Branches  above  their  Trunks,  the 
Angles  at  which  they  go  off,  and  the  Number  and 
Degree  of  their  Flexures. 

Agreeably  to  this,  Dr.  Hales  obferved,  that, 
in  a  capillary  Artery  of  the  Lungs  of  a  Frog 
(where  the  Diftance  from  the  Heart  is  but  fmall, 
and  the  Excefs  of  the  Areas  of  all  the  Branches 
above  their  Trunk  is  not  near  fo  great  as  in  the 
other  Parts  of  the  Body),  the  Blood  moved  43 
Times  fafter  than  in  a  capillary  Artery  of  one  of 
the  Mufcles  of  the  lower  Belly-}-.  And  it  is  pro- 
bable, that,  next  to  the  Lungs,  the  Blood  moves 
quickeft  through  the  VelTels  of  the  Heart.     In 


*  Hales's  Statical  Eflliys,  Vol.11.  Exp.  ix. 
t  Ibid.  p.  68. 
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Gonfequence  of  this  quick  Circulation,  it  muft  be 
evident,  whether  we  iuppofe  animal  Heat  to  arile 
from  the  Fridion  of  the  Blood  upOn  the  Sides  of 
the  Veffels,  or  from  an  inteftine  Motion  among  its 
fmali  Particles,  that,  caeteris  paribus,  more  Heat 
muft  be  generated  in  the  Lungs  and  Heart  than 
any-where  elfe  •,  and  hence  the  Neceffity  of  conti- 
nual Supplies  of  freih  Air  to  cool  the  Blood  in  its 
PalTage  through  the  pulmonary  VeiTels. 

Nor  is  this  Opinion  founded  on  Theory  alone  : 
For,  upon  Trial,  it  will  appear,  that  the  greateft 
Heat  in  any  Animal  is,  almoft  always,  about  the 
Heart. 

In  a  Jackdaw  the  Heat  below  the  Wing  made 
the  Mercury  in  my  Thermometer  rife  to  104  De- 
grees of  Farenheit's  Scale*,  within  the  Intefti- 
num  Re6tum  it  rofe  to  io7ti  and,  when  applied 
to  the  Heart,  it  reached  109.  And,  agreeably  to 
this,  I  have  found  the  Heat  in  a  Pigeon's  Heart 
ebove  a  Degree  greater  than  that  v/ithin  the  Intef- 
tinum  Rectum. 

Upon  the  Whole,  if  the  Moment  of  a  fmgle 
red  Globule  of  Blood,  arifmg  from  the  preiTing 
Force  of  the  Heart,  does  not,  in  its  capillary  Ar- 
tery, even  abating  Friction,  exceed  twice  its  own 
Weight,  or  ^^^-^—g-  Part  of  a  Grain ;  and  if 
that  Lofs  of  Motion,  v;hich  it  muft  have  fuftained 
by  Fri6lion,  in  its  Way  from  the  Heart  thither,  be 
confiderable,  as  one  may  reafonably  conclude,  from 
what  has  been  advanced  upon  this  Head;  it  Mali 
follow,  that  the  real  remaining  Force  of  fuch  a 
Globule,  when  it  arrives  at  a  red  capillary  Artery, 
may,  probably,  fall  fliort  of  its  own  Weight ;  and 
muft  be  fo  extremely  fmall,  that  it  can  fcarcely  be 
fuppofed  fufficient  to  overcome  the  Refiftance  it 
muft  meet  with  in  paffing  through  a  Vefiel  by 
which  it  is  clofely  embraced  on  all  Sides,  although 

the 
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the  anterior  Fluid  in  the  capillary  Veins  were  no^ 
Obftacle  in  its  Way. 

I  defire  it  may  be  here  underflood,  that  the 
above  Calculations  are  by  no  means  intended  as 
Demonftrations,  but  rather  as  Illuftrations,  in  the 
prefent  Argument  concerning  the  Force  of  the 
Blood  in  the  fmaller  VelTels  :  And,  allowing  that 
by  them  the  Moment  of  a  red  Globule,  in  its  ca- 
pillary Artery,  comes  out  too  fmall,  either  from 
our  having,  .with  Dr.  Hales,  rated  the  general 
Force  in  the  left  Ventricle  of  the  Heart  too  low ; 
or,  with  Dr.  Keill,  the  Number  of  Branchings 
of  the  Arteries,  and  the  Proportion  they  bear  to 
their  Trunks  too  high :  Yet  it  mull  be  evident, 
that,  in  the  inferior  Orders  of  Veffels,  the  Fluids 
cannot  be  propelled  by  the  Power  of  the  Heart ; 
or,  which  is  the  fame  Thing,  that  the  left  Ven- 
tricle of  the  Heart  does  not,  by  its  direft  projectile 
Force  at  every  Contraction,  pufh  on  and  move 
forwards  the  whole  circulating  Fluids  in  all  the 
VelTels  of  the  Body. 

Dr.  Hales  *  obferved  the  Blood's  Motion  ac- 
celerated by  every  Syftole  of  the  Heart,  not  only 
in  the  fmall  Arteries,  but  alfo  in  the  nafcent  ca- 
pillary Veins,  of  the  Lungs  of  a  Frog  ;  and  Lew- 
ENHOECK  aifures  us,  he  has  feen  the  fame  Thing 
in  other  Parts  of  various  Animals :  So  that  it  is 
not  to  be  doubted,  that  the  projedile  Force  of  the 
Heart  reaches,  at  leaft,  as  far  as  the  capillary  Ar- 
teries of  the  firft  Order ;  nay,  is  probably  conti- 
nued, for  fome  fmall  Way,  along  their  correfpond- 
ing  Veins  j  efpecially  when  thefe  are  not  far  from 
the  Heart. 


Statical  Ei^v.ys,  Vol.  II.  p.  69. 
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But  that  the  Moment  of  the  Blood  in  the  red 
capillary  Arteries,  at  any  confiderable  Diftance 
from  the  Heart,  muft  be  very  fmall,  will  appear,- 
from  an  Obfervation  of  Dr.  Hales  ;  according 
to  which,  the  Velocity  of  the  Blood  in  ofie  of 
thefe  Arteries,  in  the  Abdomen  of  a  Frog,  was 
iiear  900  Times  lefs  than  the  equable  Velocity  of 
this  Fluid  in  the  Aorta  of  a  Man*;  and,  confe- 
quently,  2.6  Times  lefs  than  we  have  computed 
it  to  be  in  a  human  red  capillary  Artery  :  Where- 
fore the  Excefs  of  the  Moment  of  a  red  Globule,- 
in  fuch  an  Artery  of  a  Frog,  above  the  Refiftance 
it  had  to  overcome,  only  amounted  to  -TrTio  o  o  o- 
Part  of  a  Grain ;  and  fo  muft  have  fallen  a  good 
deal  fhort  of  f  of  its  own  Weight,  fuppofing  the 
Globules  of  red  Blood  in  a  Man  and  a  Frog  to  be 
of  the  fame  Magnitude  •,  which  does  not  feem  im- 
probable-f. 

If,  then,  the  remaining  Moment  of  a  fed  GId- 
bule  of  Blood  in  its  capillary  Artery,  after  having 
overcome  the  Refiftance  of  the  Blood  in  its  cor- 
refponding  Vein,  does  not  amount  to  f  of  its  owrl 
Weight ;  it  muft  be  evident,  that  the  ferous  and 
fmaller  Globules,  which  move  along  with  the  red 
ones,  muft  be  applied,  by  the  projeftile  Force  of 
the  Heart,  to  the  Orifices  of  the  lateral  ferous  Ar- 
teries with  a  very  inconfiderable  Force ;  fuch  a 
one,  furely,  as  will  be  far  from  being  able  to  pufh 
rhefe  Fluids  through  the  ferous,  lymphatic,  andj- 
for  any  Thing  we  know,  many  more  inferior  Or- 
ders of  VelfeJs. 

But,  to  fet  this  Matter  in  a  ftill  ftrongcr  Lights 
we  ftiail,  upon  the  Principles  above  laid  ciown,  en- 
deavour to  inveftigate  the  Force  of  the  Heart  at 
the  Origin  of  the  Nerves. 

*  Statical  Efiays,  Vol.  II.  p.  4.7,  68. 

t  Medical  Eflays,  Vol.  II.  Art.  vii  &  V, 

Vol.  II.  I  i  Lew- 
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Lewenhoeck  tells  us,  that  he  difcovered  Vef- 
fels,  in  the  cortical  Part  of  the  Brain,  which  could 
not  admit  a  Globule  of  Blood  whofe  Diameter  was 
T^-sWo-  JPsrt  of  an  Inch*-,  and  he  obferved  the 
Fibres  of  its  medullary  Subftance  to  be  either 
quadrangular  or  hexangular :  Whence  he  con- 
cludes, that  they  mufl:  be  compofed  of  fmaller 
Fibrillas,  whofe  extreme  Minutenefs  made  it  impof- 
fible  for  him  to  difcover  any  Thing  of  their  Fi- 
gure. Nor  does  he  think  they  can  ever  be  feen 
diftinftly  by  human  Eyes-f-.  -• 

Dr.  PoRTERFiELD  has,  indeed,  from  an  Expe- 
riment of  Dr.  Hook,  computed  the  Diameter  of 
a  fmgle  nervous  Fibre  to  be  a-i-o-s-  Part  of  an 
Inch  I].  But  as  the  befb  Microfcopes  have  never 
been  able  to  difcover  any  Cavities  in  the  Nerves,  it 
is  certain,  that,  if  they  are  hollow  Tubes  at  all, 
the  Diameters  of  their  Cavities  mufl  be  a  great 
deal  lefs  than  this,  and,  perhaps,  fall  fhort  of 
^  o  o'o  o  o  Part  of  an  Inch.  For  a  Microfcope,  which 
magnifies  the  Diameter  of  an  Objedt  800  Times, 
would,  iipon  tiiis  Suppofition,  make  the  Cavities 
of  the  Nerves  appear  equal  to  a  Point  whofe  Dia- 
meter is  if-o-  Part  of  an  Inch,  which  is  an  Objeft 
that  may  be  difcovered  by  a  good  Eye. 

Lewenhoeck,  it  is  true,  towards  the  End  of 
his  Days,  and  when  more  than  Eighty  Years  old, 
pretended,  more  than  once,  to  have  feen  Cavities 
in  the  Nerves  very  diilinclly :  But  it  happens  un- 
luckily, for  this  Difcovery»  that  no  Body  has  been 
able  to  confirm  it  fince  his  Death.  Nor  could  he, 
when  alive,  though  he  law  thefe  Cavities  himfelf, 
Hiew  them  to  any  one  elfe  •,  as  apj)ears,  from  the 
following  Pafilige  in  his  xxxiid  Epiille.  *'  Id 
*'  unum   in   hoc   negotio   male  me   habet,  quod 


*  De  Certbro,  p,  ■jc.  f  Epiit.  X.XXIV,  il  Medical 

E%s,  Vcl.  IV. 

"  Cavi- 
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*'  Cavitates  illas  nemini  poffiim  confpicuas  exhi- 
"  bere  ;  nam  fimulac  illas  Oculis  meis  exami^ 
*'  nandas  admoveo,  illico  &  minuto  citiiis  per  ex- 
"  ficcationem  concedunt."  But  if  the  ultimate 
Fibres  of  the  Medulla  Oblongata  were  To  fine,  thac 
he  could  difcover  nothing  of  their  Shape  or  Fi- 
gure, as  he  himfelf  confeiTes ;  it  will  not  be  thought 
probable,  that  he  could  difcover  the  Cavities  of  the 
Nerves,  which  feem  to  be  a  Production  of  thefe^ 
and,  at  leaf!:,  equally  fubtil  with  them. 

But  left  any  one,  unaccuftomed  to  Speculations 
of  this  Kind,  fhould  think  the  Motion  of  a  Fluid 
through  fuch  vaftiy  fubtil  VefTels  as  the  Nerves, 
alm.oft  impoiTible  ;  let  him  refleft  a  little  on  the 
infinite  Divifibility  of  Matter,  and,  particularly^ 
on  the  extreme  Dudlility  of  Gold,  which  may  be 
drawn  over  Silver  fo  as  the  Thicknefs  of  the  Skin 
of  Gold  (in  which,  however,  the  beft  Microfcope 
cannot  difcover  the  fmallefl:  Pore)  ihali  not  amount 
.to  -r^po'oooo.  Part  of  an  Inch*-,  i.  e.  a  fixtieth 
Part  of  what  we  fuppofe  the  Diameter  of  the  Ca- 
vity of  a.  Nerve  may  be.  So  that  the  Particles  of 
fuch  a  Leaf  of  Gold,  fwimming  in  a  Fluid,  might 
pafs  more  eafily  through  the  Nerves,  than  a  fmgle 
Globule  of  red  Blood  does  through  its  capillary 
Artery. 

Farther  ;  a  Bubble  of  foaped  Water,  when  ma- 
naged after  Sir  Isaac  Newton's  Method,  exhi-^ 
bits,  jufl  before  it  breaks,  a  black  Spot  upon  its 
fuperior  Part  •,  the  Thicknefs  of  which,  according 
to  his  Theory  of  Light  and  Colours,  fcarcely  ex- 
ceeds xo-oi-0-0^  P-ift  of  an  Inch.  Hence  we  ke^ 
that  a  Fluid,  compofedof  Soap  and  Water,  i.  e. 
of  alcaline  Salt,  Lime,  Oil,  and  Water,  may  be 
divided,  by  human  Art,  into  Parts  whofe  Dia- 


*  Memoires  de  TAcad;  des  Sciences,  aiin.  171  j» 
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meter  is  fifteen  Times  lefs  than  that  which  we  have 
affigned  to  the  Nerves ;  and,  confequently,  that 
fuch  a  compound  Fluid  might  eafily  pafs  through 
their  Cavities. 

Let  us,  then,  fuppofe  the  Diameter  of  the  Ca- 
vity of  a  Nerve  to  amount  to  -rooWo  Part  of  an 
Inch,  and  the  Area  of  its  tranlVerfe  Section  will 
be  0.0000000000196  ;  which,  multiplied  into  90 
(the  Height  of  a  Column  of  Blood  whofe  Weight 
is  fuppofed  equal  to  the  preffing  Force  of  the  left 
Ventricle  of  the  Heart),  gives  0.00000000 1 7  6  Parts 
of  a  cubic  Inch  of  Blood,  or  ^Tirio-o^  Part  of  a 
Grain  -,  which  would  be  equal  to  the  Moment  of 
the  animal  Spirits,  at  the  Origin  of  the  Nerves, 
arifmg  from  the  impulfive  Force  of  the  Heart,  if 
there  were  no  Lofs  of  Motion  from  Friction,  and 
if  the  Area  of  the  tranfverfe  Sedlion  of  the  Aorta 
was  equal  to  the  Areas  of  the  tranfverfe  Seflions 
of  all  the  extreme  capillary  VefTels  in  which  the 
numerous  Branches  and  Ramifications,  derived 
from  the  Aorta,  at  laft  terminate.  But,  if  we 
confider  how  greatly  the  latter  muft  exceed  the 
former,  and,  upon  Dr.  Ke ill's  Principles,  enter 
into  a  Computation  of  the  Effed:  which  this  muft 
have  upon  the  Motion  of  the  nervous  Fluid  ;  we 
Ihall  find,  that  its  Velocity  will  be  to  that  of  the 
Blood  in  the  Aorta,  nearly,  as  i  to  20000 ;  and, 
confequently,  the  Moment  of  the  nervous  Fluid, 
arifing  from  the  protrufive  Force  of  the  Heart, 
will  be  only  equal  to  ^i^iooo   ^ 
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If  we  imagine  a  Sphere  to  be  compofed  of  the 
Particles  of  the  nervous  Fluid,  whofe  Diameter  is 
equal  to  the  Diameter  which  we  have  affigned  to 
the  Cavity  of  a  Nerve  •,  then,,  taking  its  fpecific 
Gravity  to  be  the  fame  with  that  of  Water,  its 
"Weight  will  amount  to  -^^  h-ttt-o-tz  s  c,  .  4  Part  of  a 
Gniin;  i.  e.  near  19  Times  more  than  the  Force 

with 
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with  which  it  is  piilhed  forward  by  the  Contraclion 
of  the  left  Ventricle  of  the  Heart ;  even  upon  the 
Suppolition  that  it  had  met  with  no  Refiftance 
from  -FTidion  in  its  Paifage  through  the  fmall  Vef- 
fels  of  the  Brain.  Hence  the  Moment  of  a  fmall 
Sphere  of  animal  Spirits,  in  a  Nerve,  is  38  Times 
lefs,  in  Proportion  to  its  Weight,  than  the  moving 
Force  of  a  Globule  of  red  Blood  in  its  capillary 
Artery  ;  and  the  Difference  of  their  Forces  will  be 
ilill  greater,  in  Proportion  to  the  Refiftance  which 
each  has  to  overcome ;  fmce  the  Refiftance  to  the 
Motion  of  a  Fluid,  from  Friftion,  muft  be,  cae- 
•teris  paribus,  as  much  greater  in  the  Nerves  than 
in  the  red  capillary  Arteries,  as  the  Diameter  of 
the  latter  exceeds  that  of  the  former. 

But  farther  ;  fince  the  longer  any  capillary  Vef- 
fel  is,  the  more  will  the  Motion  of  a  Fluid  be  re- 
tarded, and,  confequently,  its  Force  be  diminilhed 
in  it.  It  is  eafy  to  fee,  that  in  the  Nerves,  whofe 
Cavities  are  fo  inconceivably  fmall,  but  whofe 
Length  is  generally  very  confiderable ;  the  Force 
-of  the  Heart,  which  we  have  Ihewn  to  be  furpri- 
fmgly  little,  muft  be  altogether  unable  to  over- 
come the  Fridlion  ;  nay,  even  the  mutual  At- 
traction of  Cohefion  between  them  and  their  Fluid, 
and,  confequently,  be  of  itfelf,  and  when  unafTifted 
by  any  other  Power,  wholly  infufEcient  to  propel 
the  animal  Spirits  to  all  the  different  Parts  of  the 
Body  -,  and  this  even  upon  a  Suppofition  that 
the  Nerves  were  continued  dire6l:ly  from  the  ex- 
tremely .minute  capillary  Arteries.  But  if  we  con- 
sider how  much  the  Force  of  the  Blood  muft  be 
broken  in  palTing  through  the  infinitely  convoluted 
and  amazingly  fine  Veifels  of  the  cortical  Part  of 
the  Brain,  together  with  the  Follicles  in  which 
thefe  are  imagined  (by  fome)  to  terminate ;  what 
we  have  been  contending  for,  will  appear  ftill  more 
•evident. 

I  i  3  Laftly, 
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Lallly,  The  above  Reafoning  receives  additional 
Weight  from  thofe  Experiments  v/hich  fhew  that 
the  Brain  may  be  nouriflied,  perform  its  Office, 
and  afford  a  fufficient  Supply  ot  Spirits  for  carry- 
ing on  all  the  vital  and  animal  Funftions,  altho* 
the  Blood  is  pnflied  by  the  Heart  into  its  Veffels 
with  a  great  deal  lefs  Force  than  ufual. 

Thus  the  learned  Dr.  Van  Swieten  informs  us, 
That  he  tied  both  the  carotid  Arteries  of  a  Dog, 
without  any  obfervable  Inconvenience  to  him  :  On 
the  contrary,  he  continued  twelve  Days  healthful 
and  lively.  After  which  Time,  he  opened  his  Skull, 
but  could  difcover  nothing  preternatural  in  the 
Brain*, 

Nov/  as  in  this  Dog  the  Brain  could  only  be  fjp- 
plied  by  the  vertebral  Arteries  which  inolculate 
with  the  Carotids-,  the  Velocity,  and,  confequently, 
the  Moment  of  the  Blood,  muft,  at  the  fame  Time 
that  it  v/as  confiderably  lefTened  in  the  Ramifica- 
tions of  the  former,  have  been  fo  remarkably  di- 
minifiied  in  thofe  of  the  latter,  by  reafon  of  the 
Smalnefs  of  the  Branches  with  which  they  com- 
municate, compared  with  the  Trunks  of  the  Ca- 
rotids, as  to  fliew,  beyond  Doubt,  that  the  Secre- 
tion of  the  nervous  Fluid,  and  its  Derivation  to 
the  feveral  Parts  of  the  Body,  do  not  depend  fo 
HTUch  upon  the  Force  of  the  Heart  as  has  been  ge- 
nerally imagined ;  but  mufi:  be,  in  a  great  mea- 
fure,  owing  to  fome  other  Caufe. 

Having  Ihewn  how  inconfiderable  the  Moment 
pf  the  Fluids,  arifing  from  the  projeftile  Force  of 
the  Heart,  mull  be,  in  the  inferior  Orders  of  Vef- 
fels, and  particularly  at  the  Origin  pf  the  Nerves-, 
we  come  now  to  take  a  View,  fomewhat  different, 
pf  the  Matter,  and  to  compare  the  real  Force  of 


*  Coinmcnt.  in  BotaH.  Aphor,  Vol.1,  p.  266. 
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the  left  Ventricle  of  the  Heart  with  the  Obftacles 
it  has  to  overcome,  upon  a  Suppofition  that,  at 
each  Syftole,  it  pufhes  forward  the  w^hole  circu- 
lating Fluids  in  all  the  Arteries  and  Veins  of  the 
Body. 

BoRELLi  computed  the  Refiftance  which  the 
Blood  meets  with,  in  circulating  through  all  the 
VefTels  of  the  human  Body,  to  be  equal  to  180000 
Pounds  Weight*.  But  though  this  be  over-rating 
the  Matter  very  much  j  yet,  after  all  the  Abate- 
ments that  can  be  reafonably  allowed,  there  will 
remain  a  Refiftance  by  much  too  great  to  be  over- 
come by  the  Force  alone  of  the  left  Ventricle  of 
the  Heart;  a  Force  which  cannot,  in  Man,  amount 
to  60  Pounds  Weight  f  ;  as  far  as  can  be  gathered 
from  the  lateft  and  beft  Experiments  which  have 
been  made  on  other  Animals,  in  order  to  deter- 
mine the  preffing  Power  of  the  Heart.  Yet,  in- 
confiderable  as  this  Force  is,  it  is  not  to  be  re- 
garded as  that  communicated  to  the  Blood  in  the 
Aorta,  but  only  as  the  Preffure  or  Weight  fuftained 
by  the  whole  internal  Surface  of  the  left  Ventricle 
of  the  Heart,  juft  when  it  begins  to  contraft; 
and  the  Force  with  v/hich  the  Blood  is  impelled 
into  the  Aorta,  will  (fince  Fluids  prefs  equally 
unde  quaque)  bear  no  greater  Proportion  to  this 
than  the  Area  of  the  Orifice  of  the  Aorta  does  to 
the  whole  internal  Surface  of  the  left  Ventricle  of 
the  Heart ;  i.  e.  fuppofing  the  Area  of  the  Orifice 
of  the  Aorta  equal  to  one  Fifth  of  a  fquare  Inch  : 
and  the  internal  Surface  of  the  left  Ventricle  (equal 
to  15  fquare  Inches  ||)  as  i  to  30  :  And  therefore 
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f  Dr.  Hales  makes  it  only  51  Pounds.     Statical  Effays,  Vol.  II. 
p.  40. 

II  Hales  loc.citat. 
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the  Force  with  which  the  Blood  is  pufhed  into  the 
Aorta  muft  fall  fliort  of  one  30th  Part  of  60 
Pounds  Weight.  Hence  a  Refiftance  in  the  Aorta, 
equal  to  two  Pounds,  will  require  a  Force  of  above 
60  Pounds,  excited  by  the  whole  internal  Surface 
of  the  left  Ventricle  of  the  Heart  to  overcome  it : 
From  which  it  follows,  either  that  the  Refiftance 
to  the  Motion  of  the  Blood  in  the  Aorta,  and  all 
its  Branches  and  Ramifications  muft  be  lefs  than 
two  Pounds,  which  I  believe  no  Body  will  affirm ; 
pr  elfe,  that  the  protrufive  Force  of  the  left  Ven- 
tricle of  the  Heart,  alone,  is  unable  to  drive  the 
Blood  through  all  the  Veflels  •,  and,  confequently, 
infufficient,  without  the  Afliftance  of  fome  other 
Power,  to  carry  on  the  Circulation. 

If  any  one  fhould,  on  this  Occafion,  have  Re- 
courfe,  with  the  learned  Borelli,  to  the  Vis  Per- 
cuflionis,  we  need  only  obferve,  that  the  Force  of 
the  Heart  is,  evidently,  not  a  percufTive,  but  a 
prefllng  one :  So  that,  altho'  the  leaft  percuffive 
Force  may  be  greater  than  any  finite  quiefcent 
Refiftance  ^  yet  this  will  not  hold  true  of  a  prefT- 
ing  Force ;  which,  in  order  to  have  any  fenfible 
Effeft,  muft  be  greater  than  the  Refiftance  it  has 
to  overcome.  To  fay  otherwife,  is  to  affirm,  that, 
with  the  preffing  Force  of  one's  Hand,  the  greateft 
Mountain  might  be  moved  out  of  its  Place. 

Nor  is  Dr.  Keill's  Account  of  this  Matter 
more  fatisfaftory  \  viz.  that,  the  Blood  being  once 
put  in  Motion,  a  very  fmall  Force,  in  the  Heart, 
may  be  fufficient  to  keep  it  always  in  this  State  : 
F^or  this  Force  mull"  be  equal  to  the  Lofs  of  Mo- 
tion fuftained  by  the  Blood,  in  every  Circulation, 
and,  confequentiy,  to  the  Refiftance  which  this 
Fluid  meets  with  in  its  PalBge  through  all  the 
Veflels  of  the  human  Body  ;  a  Refiftance  too  great 
XQ  be  balanced  by  the  few  Ounces  to  which  the 
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Doftor  has  reduced  the  Force  of  the  left  Ventricle 
of  the  Pleart*. 

But  that  the  Foundation,  upon  which  Dr.  Keill 
proceeds,  is  falfe  •,  and  that  the  Heart  can  really 
communicate  a  new  Motion  to  the  Blood,  when 
the  old  one  is,  in  a  great  meafure,  loft  •,  and  after 
all  the  Fluids  have  been,  for  fome  Time,  almoft 
entirely  at  a  Stand  ;  is  evident,  from  the  Reco- 
very of  People  who  have  lain,  for  fome  Time,  in 
a  Syncope ;  and  from  the  Revival  of  lleeping 
Animals,  which  are,  in  Appearance,  dead  all  the 
Winter-feafon. 

But  farther  •,  fince  the  Blood,  when  it  returns 
to  the  right  Ventricle  of  the  Heart,  has  fcarce  one 
Tenth  of  the  Force  with  which  it  was  thrown  into 
the  Aorta -j";  it  is  plain,  that  it  acquires,  every 
Circulation,  nine  Tenths  of  its  Force  in  paiTmg 
through  the  Heart  and  Lungs. 

Thus  much  being  faid  to  fhew  that  the  Force  of 
the  Heart  is,  of  itfelf,  not  fufficient  to  carry  on 
the  Circulation  ;  we  fhall  next  briefly  confider  the 
alternate  Contraftion  of  the  Aorta  and  its  Branches, 
which  has  been  juftly  reckoned  among  the  chief 
Caufes  of  the  Motion  of  the  Blood. 

The  Blood  thrown  out,  at  every  Syftole,  by  the 
left  Ventricle  of  the  Heart,  is  not  inftantly  tranf- 
mitted  through  the  capillary  Arteries  into  their 
correfponding  Veins ;  but  the  greateft  Part  of  it 
is  accumulated  in  the  now  dilated  Arteries,  and  is, 
during  their  fucceeding  Contra6lion,  conveyed  on 
through  the  fmaller  Veffels.  This  Contradion, 
however,  of  the  Arteries,  may,  perhaps,  be  ccn- 
fidered  rather  as  a  Continuation  of  the  Heart's 
Force,  than  as  any  new  Power  impreffed  on,  or 
communicated  to,  the  Blood  •,  fmce  it  does  not  an- 


*  Tentam.  Med.  Phyf.  3.  de  vi  Cordis. 
f  Hales's  Statical  Effays,  Vol,  II, 
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pear,  that  the  Arteries  contract  with  a  greater 
Forte  than  that  by  which  they  were  dilated.  But, 
whatever  may  be  the  Force  v/ith  which  the  Aorta 
and  its  Branches  reftore  themfelvcs,  we  know  cer- 
tainly, that  it  is  lefs  than  the  fyftolic  Power  of  the 
left  Ventricle  of  the  Heart ;  becaufe  the  Blood  is 
obferved  always  to  be  proje6led  to  a  greater  Dif- 
taoce  from  a  cut  Artery,  during  its  Diaftole,  than 
in  the  Time  of  its  Syflole.  Whence  it  follows, 
that,  if  the  Force  of  the  Heart  is  infufficient  to 
account  for  the  Motion  of  the  Fluids  through  the 
inferior  Orders  of  Veffels,  the  alternate  Contrac- 
tion of  the  mufcular  Coat  of  the  Aorta  and  its 
Branches  muft  be  lb  likewife. 

It  is,  however,  to  be  obferved,  that  the  fangui- 
feroos  Arteries,  whofe  numerous  Branches  are  dif- 
perfed  every  where  through  the  Body,  muft  not 
only,  by  their  alternate  Contraction,  contribute  to 
pi!&  forv/ard  their  contained  Fluids ;  but  alfo,  by 
their  Dilatation,  fo  comprefs  the  interior  Orders  of 
Vcfiels,  as  fomewhat  to  promote  the  Motion  of 
the  Fluids  in  them*. 

I  fliali  only  add,  on  this  Flead,  that,  as  the  al- 
ternate Contraction  of  the  Arteries  depends  en- 
tirely upon  their  preceding  Dilatation  by  the  Heart ; 
lb,  in  the  ferous  and  inferior  Orders  of  arterial 
Veiiels,  to  which  the  projectile  Force  of  the  Heart 
ieems  not  to  reach,  there  is  no  fuch  alternate  Di- 
latation and  Contraction  to  be  obferved -j". 

With  RefpeCl  to  Gravity,  which  fome  have 
reckoned  among  the  Caufes  promoting  the  Circu- 
Jation,  it  is  fufficient  to  obferve,  that,  in  a  hori- 
!zontaI  Pofition  of  the  Body,  it  can  have  no  EffeCl; 
and,  in  an  ereCl  one,  it  muft  retard  the  Return  of 
tiie  Blood,  by  the  Vena  Cava  Inferior,  as  much  as 


*  See  Medical  EfTnys,  Vol.  V.  p.  t.  Edit.  III.  p.  39. 
i  LewEnhoeck.  Epilt.  L.xv.  p.  167. 
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it  promotes  its  Motion  downwards  in  the  Aorta 
and  its  Branches. 

There  is  fcarcely  any  Thing  that  will  fooner  or 
more  naturally  ftrike  the  Mind  of  one  who  en- 
quires into  the  Caufes  of  the  Motion  of  the  Flu- 
ids, in  the  very  minute  Veilels  of  Animals,  as  well- 
as  Vegetables,  than  that  furprifmg  Power  of  at- 
tracfting  Liquors  which  capillary  Tubes  are  en- 
dowed with.  But  althouo-h  the  attra6live  Power 
of  fuch  Tubes  m,ay  affift  us  in  accounting  for  the 
Imbibition  of  Fluids  by  the  VefTels  commonly 
called  Abforbents,  as  we  Ihall  afterwards  have  Oc- 
cafion  to  fhew ',  yet  it  muft  appear  evident,  to- 
every  one  acquainted  with  the  Ph^enomena  of  thefe 
Tubes,  that  this  Attraction  can  be  of  no  Ufe  in 
promoting  the  Circulation  of  the  Blood  in  the  ca- 
pillary Arteries  and  Veins,  fmce  thefe  VelTels  are 
always  full ;  or,  if  they  were  not,  the  Fluids  would 
be  determined  by  it,  equally  backward  towards  the 
larger  Arteries,  as  forward  to  the  Veins. 

That  the  vibratory  Motion  of  the 
SMALL  Vessels  of  Animals  is  the  prin- 
cipal Cause  promoting  the  Circula- 
tion of  the  Fluids.  From  the  fame 
Author. 

Having  fhewn  the  InfufRciency  of  the  Powers, 
already  mentioned,  to  account  for  the  Circulation 
of  the  Fluids  in  the  very  fmall  Veffels  of  Animals; 
we  fhall  now  proceed  to  explain  what  we  im.agine 
to  be  the  principal  Caufe  of  this  Circulation. 

Although,  as  has  been  obferved  above,  the  re- 
gular alternate  Pulfation  of  the  Arteries  does  not 
'extend  beyond  the  Capillaries  of  the  firft  Order, 
except,  perhaps,  in  Places  very  near  the  Heart ; 
yet  we  are  not  to  confider  the  ferous,  lymphatic, 
and  other  ftill  fmaller  VelTelSj  as  inaftive  Canals, 
I  no 
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no  ways  contributing  to  promote  the  Circulation 
of  their  different  Fluids :  On  the  contrary,  it 
fcems  highly  probable,  that  thefe  Veflels  are  con- 
tinually agitated  with  very  fmall  alternate  Con- 
traftions,  to  which  the  Circulation  in  them  is,  in 
a  great  meafure,  owing. 

Many  phyfiological  Writers  have  fuppofed  an 
ofcillatory  Motion  in  the  fmall  VelTels  of  Animals, 
but  few  have  faid  any  Thing  fatisfaftory  concern- 
ing the  Caufe  of  this  Motion. 

Baglivi  fuppofed  the  membranous  Parts  of  the 
Body  to  derive  their  Ofciilations  from  the  Dura 
Mater,  and  the  vafcular  Syftem  and  fiefhy  Fibres 
theirs  from  the  Head  :  But  as  it  is  known,  beyond 
doubt,  that  the  Dura  Mater  has  no  other  Motion 
than  what  arifes  from  the  Pulfation  of  its  own 
Veffels,  or  thofe  of  the  Brain  -,  and  as  the  alter- 
nate Contractions  of  the  Arteries  depending  upon 
their  preceding  Dilatation  by  the  Blood  thrown 
out  by  the  Heart,  has  no  Place  in  the  ferous, 
lymphatic,  and  inferior  Orders  of  Veffels  •,  the 
yibratory  Motion  of  thefe  Canals  muft  be  deduced 
from  fome  other  Caufe. 

Many  Experiments  and  Obfervations  fhew,  tliat 
the  mufcular  Fibres  of  Animals  are  fo  framed,  as 
to  be  readily  excited  to  Contraftion  by  a  Stimulus. 
The  fmall  Veffels,  therefore,  which  are  endowed 
with  a  mufcular  Tunic,  as  well  as  the  larger  ones, 
muft  neceffarily  be  agitated  with  alternate  Con- 
tractions, as  often  as  they  are  afted  upon  by  any 
Thing  capable  of  gently  irritating  them  ;  but  fuch 
are  the  Blood  and  finer  Fluids  derived  from  it, 
which,  while  they  fiowly  glide  through  tiie  fmall 
Veffels,  ftimulate  their  internal  Surface,  fo  as  to 
excite  them  to  gentle,  but  continually  repeated 
Contractions, 

Some  of  the  greateft  Philofophers  and  Phy- 
ficians,  of  antien:  as  v.-ell  as  later  Times,  have 

ima- 
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imagined  the  Blood  to  be  a  very  aftive  Fluid,  en- 
dowed with  uncommon  Qiiahties,  and,  as  it  were, 
the  Fountain  and  Source  of  Life  in  Animals :  Nor 
do  they  feem  to  have  been  led  into  this  Opinion  fo 
much  from  any  favourite  Theory,  as  from  Expe- 
riments and  Obfervations  made  on  living  and  dy- 
ing Animals. 

But,  without  entering  into,  much  lefs  defend- 
ing, the  peculiar  Notions  of  thefe  Authors  con- 
cerning the  Blood,  we  ihall  only  fay,  that  this 
Fluid  is  extremely  well  fitted  to  a6t,  as  a  gentle 
Stimulus,  upon  the  fenfible  Fibres  of  Animals, 
whether  we  confider  its  Compofition,  Heat,  or  in- 
teftinal  Motions.  For,  while  the  faline  and  other 
acrid  Particles  in  the  Blood  render  it  fit  to  irritate 
the  tender  VelTels,  its  Heat  and  inteflinal  Motion 
keep  all  its  Parts  in  a  perpetually  vibrating  State, 
which  mufl  increafe  their  llimulating  Power, 

Agreeably  to  this,  we  find,  that,  in  many  In- 
fers, and  fome  larger  Animals,  the  Circulation 
becomes  more  languid,  as  the  Weather  grows 
colder ;  and,  in  the  Winter  Seafon,  is  altogether 
at  a  Stand  •,  till,  by  the  Heat  of  the  returning 
Spring,  the  Particles  of  .the  Fluids  begin  to  be 
brifkly  agitated,  and,  confequently,  the  Solids  fli- 
mulated  to  Contra61:ion. 

Dr.  Harvey  has  long  ITnce  remarked,  that  the 
Hearts  of  feveral  Shell  Fiihes  are  only  feen  to  beat 
in  warm  Weather ;  and  the  curious  Obfervations 
of  De  Reaumur  have  fhewn  us,  that  the  Lives  of 
Infefts  may  be  lengthened  or  fhortened,  and  made 
more  or  lefs  adlive,  by  expofmg  them  to  different 
Degrees  of  Heat  and  Cold. 

Thus  miUch  being  faid  to  Ihew  that  the  Blood 
is  well  fitted  to  acl  as  a  Stimulus,  we  fhall  offer 
fome  farther  Confiderations  to  prove,  that  thefmall 
Veffels  are,  by  its  Influence,  really  excited  to  al- 
ternate  Contradions. 

And;, 
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And,  I.  We  are  led  to  conclude  this  from  what 
we  obferve  in  the  larger  Canals  and  Veffels  of  Ani- 
mals. Thus  the  feveral  Portions  of  the  inteftinal 
Tube  are  follicited  to  alternate  Contraflions  by  the 
'Aliment,  Air,  and  Bile,  flretching  their  Tunics, 
and  ftimulating  their  internal  Surfaces  :  And  as 
we  imagine  an  alternate  Motion,  in  the  fmall  Vef- 
fels, neceffary  to  promote  the  Circulation  of  the 
Fluids  in  them  ;  fo  we  know  certainly,  that  the 
periftaltic  Motion  of  the  Inteftines  is  the  principal 
Caufe  which  conveys  the  digefted  Aliment  down 
towards  the  Anus. 

Not  only  the  Auricles  and  Ventricles  of  the 
Heart,  but  alfo  the  Trunks  of  the  Vens  Cav^ 
adjoining  to  the  right  Sinus  Venofus,  are  continu- 
ally agitated  with  alternate  Contraftions.  The 
Trunks  of  the  Vense  Cavfe  preferve  this  Motion 
in  Animals,  newly  dead,  a  confiderable  Time  after 
the  Pulfation  of  the  Heart  has  ceafed ;  but  no 
fooner  is  the  Blood  contained  in  thefe  Veffels  eva- 
cuated, and  all  new  Supplies  intercepted  by  Liga- 
tures, than  their  Sides  collapfe,  and  remain  without 
the  fmalleft  Motion.  Whence  we  are  led  to  con- 
clude, that  the  alternate  Contractions  of  thefe 
Veins  are,  like  thofe  of  the  Heart,  owing  to  the 
Blood  afting  on  them  as  a  Stimulus. 

It  is  generally  allowed,  by  Phyfiologifts,  that 
the  Syftole  of  the  larger  fanguiferous  Arteries,  in 
which  a  remarkable  Pulfation  obtains,  is  owing 
not  only  to  their  Elafticity,  whereby  they  endea- 
vour fimply  to  recover  themfelves ;  but  partly, 
alfo,  to  a  proper  mufcular  Contra6lion  of  their 
tendineo-carnous  Tunic  :  And,  as  this  is  excited  by 
the  Blood  pufhed  into  them  by  the  Heart,  which, 
at  the  fame  Time  that  it  diftrafts  their  Fibres, 
gently  irritates  their  internal  Surface ;  it  feems 
highly  reafonable  to  allow,  that  the  fmaller  Vef- 
kis,  endowed  at  leaft  with  equal  Senfibility,  mull 

be 
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be  excited  to  feeble,  but  continually  repeated  Con- 
traftions,  by  the  gentle  Stimulus  of  their  circu- 
lating Fluids. 

Farther :  As  there  are  fome  of  the  more  im~ 
perfe(ft  Animals  which  have  no  Heart,  the  Circu- 
lation in  them  muft  be  owing  to  the  contradlije 
Power  of  the  VelTeis  themfelves,  excited  to  Adlioa 
by  the  Stimulus  of  the  Fluids  :  And  that  the  Vef- 
fels  of  thofe  Animals,  which,  in  a  natural  State, 
have  a  Heart,  are  endowed  with  a  fimilar  Power, 
feems  proved,  by  Examples  of  Monfters  v/anting 
a  Heart,  or  any  Thing  analogous  to  it  -,  in  whom 
the  Fluids  muft  have  circulated  chiefly  by  the 
Power  of  the  Veffels. 

A  great  Variety  of  Fads  m.ight  be  produced, 
which  clearly  demiOnftrate  an  alternate  contraftile 
Power  in  the  frnall  Veffels  of  Animals  •,  and  that 
this  is  exerted,  more  or  lefs,  according  to  the  De- 
gree of  Irritation  affefting  them. 

Thus  the  Steams  of  warm  Spirit  of  Wine,  re- 
ceived into  the  Eye,  not  only  caufe  a  greater  Flow 
of  Tears  from  their  Veffels ;  but,  in  a  few  Seconds, 
produce  an  artificial  Inflammation  in  them ;  that 
is,  they  make  the  Globules  of  red  Blood  enter  the 
ferous  or  lymphatic  Veffels  of  the  Conjundiva, 
Now,  as  this  additional  Moment  of  the  Blood, 
whereby  it  is  enabled  to  dilate  thefe  Veffels,  cannot 
proceed  froiPi  the  Heart  or  larger  Arteries,  lince 
their  Force  is  not,  nor  can  be  altered  m  the  pre- 
fent  Cafe ;  it  muft  be  owing  to  the  extraordinary 
ofcillatory  Motion  excited,  in  the  Veffels  of  the 
Eye,  by  the  Steams  of  the  Spirit  of  Wine. 

I  prefume  it  will  not  be  alledged,  that  the  Va- 
pour of  Spirit  of  Wirie  raifes  an  Inflammation  in 
the  Eye,  by  conftringing  its  Veffels,  fo  as  to  oc- 
cafion  an  Obftruftion  in  them ;  and  that  this  Ob- 
flruftion  afterwards  produces  the  Inflammation, 
h^  leffeniag  the  Nun\ber  of  Veffels  thro'  which 

the 
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the  Blood  pafles  ;  and,  confequently,  increafing  its 
Force  upon  the  obftrucfled  ones.  For,  not  to  in- 
fift  on  what  might  be  eafily  proved,  that  no  Ob- 
ftru(5lion  can  ever  produce  an  Inflammation  except 
fo  far  as  it  gives  Rife  to  an  unufual  Irritation  ; 
the  Spirit  of  Wine  fhould,  by  conflringing  the  fe- 
rous  and  lymphatic  Veffels  of  the  Conjunctiva,  en- 
able them  to  fuftain  this  additional  Force. 

But  farther  :  Why  does  tepid  Milk  and  Water, 
or  a  Poultice  of  Bread  and  Milk,  lelTc-n  an  Inflam- 
mation of  the  Eye,  while  acrid,  aftringent,  and 
fpirituous  Liquors,  increafe  it  ^  According  to  the 
Doftrine  of  Inflammations  from  mere  Obftruc- 
tions,  together  with  an  increafed  Force  of  the 
Heart  and  larger  Arteries,  one  would  think,  that 
the  former  ihould,  by  reflefting  the  fmall  Vefl^els, 
cxpofe  them  to  be  ftill  more  and  more  dilated  by 
the  increafed  Force  of  the  Blood,  and  fo  increafe 
the  Inflammation  •,  while  the  latter  fhould,  by 
conflringing  thofe  Vefl!els,  enable  them  not  only 
to  reiift  the  Blood  impelled  by  the  Heart,  but  alio 
expel  the  obftruding  red  Globules.  But  the 
Truth  of  the  Matter  is,  that  the  tepid  Milk  and 
Water,  and  Poultice,  by  relaxing  the  VeflTels,  lefftn 
or  remove  the  Irritation  and  Senfe  of  Pain,  which, 
by  railing  uncommon  Contra6lions  in  the  fmall 
Vefl^ls,  was  the  Caufe  of  the  Inflammation  ;  while 
acrid,  aftringent,  and  fpirituous  Applications,  tho* 
they  tend  to  conftringe  the  VefTels,  yet,  by  in- 
creafing their  vibratory  Contrafbions,  greatly  aug- 
ment the  Motion  of  the  Blood  in  them  ;  and 
therefore  muft  neceffarily  increafe  the  Inflam- 
mation. 

The  Heat,  Rednefs,  and  Inflammation,  brought 
on  the  Skin  by  Blifters  and  Sinapifms,  are  not 
owing  to  any  Increafe  of  the  Heart's  Force,  or  of 
the  Moment  of  the  Blood  in  the  larger  VeflTels, 
though  this  is  often  an  Effect  of  their  Applica- 
tion J 
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tion  •,  but  merely  to  the  A6bion  of  thofe  irritating 
Subfbances  on  the  cutaneous  Veflels,  whereby  the 
Motion  of  the  Fluids  in  them  is  greatly  aug- 
mented. 

The  fudden  Rednefs  and  glowing  Warmth  of 
the  Face,  which,  in  the  Fair  Sex  efpccially,  accom- 
panies a  Confcioufnefs  of  Shame,  and  is  com- 
monly diftinguiilied  by  the  Name  of  Blufhing,  can 
only  be  fatisfaftorily  accounted  for  from  an  in- 
creafed  ofcillatory  Motion  of  the  fmall  VefTels  of 
the  Face. 

The  extraordinary  Flow  of  Saliva,  which  hap-= 
pens  to  hungry  Perfons  from  the  Sight,  or  even 
the  Remembrance,  of  grateful  Food,  and  the  pro- 
fufe   Secretion   of  Urine  which  hyflerical  People 
are   frequently   fubjeft  to,    cannot  be   explained 
without  having  Recourfe  to  an  increafed  Motion 
fuddenly  excited  in   the  fmall  VefTels  of  the  fali- 
vary  Glands  and  Kidneys  \  and  clearly  Ihew,  that 
the  Quantity  of  Saliva  and  Urine,  feparated  by 
thefe  Organs,  does  not  depend  fo  much  upon  the 
Force  with  which  the  Blood  is  determined  into 
their  VefTels  by  the  Heart,  as  upon  the  greater 
or  lefTer  vibratory  Motions  of  the  fecerning  VefTels 
themfelves.     And,  in  the  fame  Manner,  is  it  not 
reafonable  to  believe,  that  the  Motion  of  the  Flu- 
ids in  the  fmallefl  VefTels  every-where  through  the 
Body,  is  as  much,  perhaps  more,  owing  to  their 
gentle  alternate  Contractions,  than  to  the  Force  of 
the  Heart  and  larger  Arteries  .^ 
•     The   Secretion   of  Tears,  which   is  very   little 
affected  by  the  different  Forces  with  which  the 
Blood  is  impelled  by  the  Heart,  is  immediately 
increafed,  in  a  very  great  Degree,  by  acrid  Appli- 
cations  to  the  Eyes,  or  certain   Pailions    of  the 
Mind. 

In  the  fir  ft  Cafe,  the  greater  Secretion  is.  owing 

to  the  acrid  Matter  j  v/hich,  by  its  Irritation,  railes 
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an  uncommon  vibratory  Motion  in  the  lachrymal 
Veffels.  Nor  can  it  be,  with  Reafon,  objefted 
here,  that  acrid  Things,  applied  to  the  Eyes,  or 
received  into  the  Mouth,  occafion  a  greater  Flow 
of  Tears,  or  Saliva,  not  by  raifmg  any  ftronger 
ofcillatory  Motion  in  the  Veffels  of  the  lachrymal 
and  faiivary  Glands,  but  merely  by  conftringing 
their  excretory  Du6ls,  and  fo  fqueezing  out  the 
Liquors  contained  in  them  •,  lince  the  Quantity  of 
Tears  and  Saliva,  difcharged  in  fuch  Cafes,  fhews, 
that  not  only  the  Excretion,  but  Secretion,  in  thefe 
Glands,  is  greatly  increafed.  And  if  an  Irritation 
of  the  Pelvis,  Kidney,  or  Ureter,  from  a  Stone 
lodged  there,  often  occalions  an  uneafy  Senfation 
in  the  Extremity  of  the  Urethra  ;  is  it  not  reafon- 
able  to  think,  that,  upon  the  Application  of  fli- 
mulatino;  Thino;s  to  the  Orifices  of  the  lachrvmal 
and  faiivary  Ducfts,  thefe  will  not  be  affeded  alone; 
but  the  Irritation  will,  in  fome  Degree,  be  com- 
municated to  the  fmall  fecerning  Veffels  of  their 
refpedive  Glands,  fo  as  to  excite  in  them  ftronger 
and  more  frequently  repeated  Contraftions,  and, 
confequently,  increafe  their  Secretion. 

The  Flow  of  Tears,  which  accompanies  certain 
Affedlions  of  the  Mind,  is,  like  the  greater  Secre- 
tion of  Saliva  from  the  Sight  of  grateful  Food, 
and  the  Heat  and  Rednefs  of  the  Face  from  a 
Confcioufnefs  of  Shame,  owing  to  an  unufual  vi- 
bratory Motion  excited  in  the  lachrymal  Veffels  in 
Confequence  of  thefe  Affeftions,  and  not  to  any 
Compreffion  which  the  lachrymal  Gland  may  fuffer 
from  fome  of  the  adjacent  Mufcles  which  are 
then  brought  into  Contraction  :  For  no  Degree  of 
alternate  Compreffion,  applied  to  this  Gland,  re- 
markably increafes  the  Secretion  of  the  Tears,  un- 
lefs  its  Veffels,  or  thofe  of  the  Eye,  are  thereby  ir- 
ritated. 


We 
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We  have  already  feen,  that  an  increafed  ofcil- 
Jatory  Motion,  in  the  fmall  VelTels,  occafions  a 
quicker  Flow  of  Liquors  through  them  :  And  the 
following  fliort  Hiftory  will  Ihew,  that,  when  this 
Motion  is  much  diminillied,  or  wholly  fufpended, 
thefe  VefTeis  collapfe,  and  the  Circulation  in  them 
either  becomes  very  languid,  or  wholly  ceafes. 

A  Boy,  between  four  and  five  Years  of  Age, 
"was,  one  Saturday  Afternoon,  fuddenly  feized  with 
an  Apoplexy,  or  Abolition  of  Senfe  and  volun- 
tary Motion  :  On  Sunday  Morning,  at  Nine 
o'clock,  when  I  firft  faw  him,  his  Pulfe  was  full 
and  quick,  and  his  Eyes  had  fomewhat  of  a  glazed 
Look ',  but,  in  the  Evening,  this  was  more  re- 
markable :  On  Monday,  a  little  before  Noon,  he 
was  flill  alive,  but  his  Breathing  very  laborious, 
and  his  Pulfe  fmall  and  quick  :  At  this  Time  his 
Eyes  were  more  Ihrivelled  than  they  are  ufed  to  be 
in  thofe  who  have  been  feveral  Hours  dead. 

This  glazed  Appearance  of  the  Eyes  could  not 
be  owing  to  the  Diminution  of  the  Heart's  Force, 
iince  the  Pulfe  was  full  and  flrong  for  twenty-four 
Hours  after  the  Difeafe  came  on  :  Nor  can  the 
Failure  of  the  Pulfe,  afterwards,  account  for  the 
Shrivelling  more  than  is  ufual  in  Perfons  newly 
dead.  But  if  the  Circulation  of  the  Fluids  in  the 
fmall  VelTels  be  chiefly  owing  to  a  vibratory  Mo- 
tion in  them  -,  and  if  this  mufl  ceafe,  when  the 
Influence  of  the  Nerves  is  intercepted  ;  in  this 
Boy,  whofe  Brain,  efpecially  its  anterior  Part,  was 
fo  remarkably  obfl:rufted,  the  Motion  of  the  Flu- 
ids in  the  very  fmall  VelTels  of  the  Cornea,  and 
the  Secretion  of  the  aqueous  Humour,  mufl:  have 
been  greatly  diminiflied ;  and  hence  the  Dimnefs 
and  Shrivelling  of  the  Eyes. 

The  withering  of  a  Member  that  is  palfied,  or 

deprived  of  the  nervous  Power,  is  to  be  accounted 

for  in  the  fame  Manner  -,  and  is  a  Proof  that  the 
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Circulation  of  the  Fluids  through  the  inferior  Or- 
ders of  VefTels,  is  not  fo  much  owing  to  the  Force 
of  the  Heart,  as  to  the  Adion  of  thefe  VefTels 
themfelves. 

This  withering  of  a  palfied  Member  has  made 
fome  imagine,  that  Nutrition  is  performed  by  the 
Nerves :  But  the  Phenomenon,  we  fee,  is  eafily 
accounted  for,  without  this  Suppofition  •,  and  there 
are  good  Reafons  to  think,  that  the  Nerves  are 
foleiy  fubfervient  to  Motion  and  Senfation. 

Laftly,  Although  the  alternate  Contractions  of 
the  fmaller  Veffels,  which  we  have  been  contend- 
ing for,  are  not  remarkable  enough  to  be  dif- 
cerned  in  mod  Animals ;  yet  they  may  be  clearly 
feen  in  the  Legs  of  a  Bug  -,  in  the  fmall  VefTels  of 
which,  an  extraordinary  Vibration  is  difcovered, 
by  the  Microfcope. 

The  Objedion  againfc  the  Reality  of  a  vibra- 
tory Motion  in  the  fmall  VefTels  of  Animals,  be- 
caufe  the  Microfcope  fhews  no  fuch  Thing  in  mofl 
Animals,  is  of  no  great  Weight,  fmce  it  cannot 
be  doubted,  that  the  Particles  of  all  Bodies,  efpe- 
ciaily  Fluids,  are  afTeded,  by  Heat,  by  perpetual 
ofciliatory  Motions ;  and  yet,  unlefs  the  Heat  be 
great,  the  Eye,  even  aOifled  by  the  beft  Micro- 
fcopes,  cannot  difcern  any  fuch  Thing. 

Farther :  Since  the  Microfcope  only  ihews  the 
Circulation  of  the  Fluids  in  the  red  capillary  Ar- 
teries, but  not  in  the  ferous,  lymphatic,  and  many 
inferior  Orders  of  Vefiels  ;  can  it  be  expeded, 
that  any  alternate  vibratory  Motion  fliould  be  dif- 
covered in  thefe  VefTels  ?  Or  is  it  realbnable  to 
deny  an  alternate  Motion  to  all  VefTels,  or  Parti- 
cles of  Matter,  which  arc  too  fmall  to  fall  under 
the  Notice  of  our  Senfes  ? 

.,  .Although  the  Branches  of  the  Vine  were  tranf- 
parent,  fo  that  the  Motion  of  the  Sap  in  its  Vef- 
fels  could  be  feen,  by  the  Help  of  a  good  Micro- 
fcope ; 
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fcope ;  yet,  it  is  very  probable,  we  fliould  not  be 
able  to  difcover  any  vibratory  Motion  in  them  : 
And  yet  the  Force  of  the  Sap,  in  the  bleeding 
Seafon,  fhews,  that,  befides  Attraction,  there  mufc 
be  a  real  propelling  Power  exercifed  by  the  Veficls 
of  the  Vine. 

If  the  Diameter  of  the  Aorta,  in  its  Diaftole, 
does  not  exceed  its  Diameter  when  conrraded 
above  one  Fifth  of  a  Line,  i.  e.  one  Fiftieth  of  its 
Diameter;  and  if  the  Change  of  Diameter,  which 
happens,  in  the  red  capillary  Arteries  and  inferior 
Orders  of  Vefiels,  from  their  vibratory  Contrac- 
tions, be  three  Times  iefs,  in  Proportion  to  the 
Magnitude  of  thefe  Veffels,  than  the  Difference  of 
Diameter  in  the  Aorta,  arifing  from  its  alternate 
Diaftole  and  Syftole ;  then  the  Difference  between 
the  greateft  and  leaft  Diameter  of  a  capillary  Ar- 
tery, capable  of  receiving  only  one  Globule  of  red 
Blood,  when  moft  dilated  or  contraded,  will  be 
equal  to  a  Hundred  and  fiftieth  Part  of  its  Dia- 
meter ;  i.  e.  Suppofmg  its  Diameter  a  tv/o  Thou- 
fandth  Part  of  an  Inch,  equal  to  a  three  Hundred 
thoufandth  Part  of  an  Inch  ;  and  the  Space  de- 
icribed  by  each  Side  of  fuch  an  Artery,  when  it 
performs  one  of  its  fmall  vibratory  Contraftions, 
will  be  only  equal  to  a  fix  Hundred  thoufandth  Part 
of  an  Inch  -,  which  is  greatly  too  fmall  to  be  dif- 
cerned  by  the  beft  Microfcope. 

Having  thus  endeavoured,  by  a  Variety  of  Ar- 
guments, to  fnew,  that  the  fmall  VefTels  of  Ani- 
mals are,  through  the  gentle  Stimulus  of  the  Flu- 
ids, continually  agitated  with  alternate  Contrac- 
tions ;  we  fhall  now  briefly  point  out  their  Ufe  in 
carrying  on  the  Circulation.  And  it  mufb  appear 
evident,  to  every  one,  that  the  inferior  Orders  of 
VefTels  will  not  only  not  retard  the  Motion  of  the 
Fluids,  but  greatly  promote  it;  fmce  every  Ring- 
let of  them  will,  like  a  little  Heart,  by  its  alter- 
K  k  3  pace 
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nate  Contradions,  pulh  on  its  contained  Fluids. 
Nor  ought  thefe  Contractions,  however  weak  and 
imperceptible,  to  be  thought  unable  to  produce 
this  EfFeft ;  fince  the  Motion  of  the  Fluids,  in  the 
^  very  fmall  Vefiels,  is  far  from  being  rapid,  and  juft 
fuch  as  might  be  expefted  to  arife  from  this  Caufe. 

Dr.  Hales  has  obferved,  that,  in  a  capillary  red 
Artery  in  one  of  the  Mufcles  of  the  Abdomen  of 
a  Frog,  the  Blood  moved  only  an  Inch  in  a  Mi- 
nute and  a  Half:  And  it  is  probable,  that,  in  the 
fineft  fecretory  VeiTels  of  the  Brain,  the  Fluids 
may  not  move  above  a  Parifian  Line,  or  an  Inch 
and  a  Half,  in  a  Minute  ;  i.  e.  not  twice  as  fafl:  as 
the  Minute  Hand  of  a  fmall-fized  Watch. 

If  it  be  objefted,  that,  as  the  capillary  Arteries 
and  Veins  are  deftitute  of  Valves,  their  alternate 
Contractions  muft  pufn  the  Fluids  equally  back 
towards  the  Heart,  as  onwards  to  the  larger  Veins  : 
It  may  be  fufficient  to  anfwer.  That  the  Refift- 
ance,  ariflng  from  the  femi-lunar  Valves  of  the 
Aorta,  and  from  the  Force  of  the  Heart  and  lar- 
ger Arteries,  a  Tergo,  being  greater  than  that 
which  oppofes  the  Tranfmifiion  of  the  Fluids  into 
the  larger  V^ins,  the  Fluids  adled  upon  by  the 
fmall  vibrating  Veffels,  muft  necefiarily  be  deter- 
mined towards  the  latter. 

But  farther :  Why  may  not  the  alternate  Con- 
tractions of  the  fmall  Veffels,  like  the  periftaltic 
Motion  of  the  Inteftines,  proceed  in  fuch  a  Man- 
ner, as  to  impel  their  Fluids  more  remarkably  on- 
wards to  the  Veins,  than  backwards  to  the  larger 
Arteries .'' 

Upon  the  Whole,  as  we  conceive  the  Motion  of 
the  Blood  in  the  larger  Veffels,  and  even  Capil- 
laries of  the  firft  Order,  to  be  owing  to  the  alter- 
nate Syffole  of  the  Heart  and  Arteries  ;  fo,  in  the 
ferous,  lymphatic,  and  ftill  fmallcr  Veffels,  where 
this  Force  either  reaches  not  at  all,  or  is  greatly 

dimi- 
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diminillied,  the  Circulation  feems  to  be  carried  on 
chiefly  by  the  vibratory  Motions  of  thefe  VefTels 
themfelves :  And  the  finer  Fluids  being,  in  this 
Manner,  tranfmitted  to  the  larger  Veins,  the  Pul- 
fation  of  neighbouring  Arteries,  Adion  of  volun- 
tary Mufcles,  and  alternate  Compreffion  made  up- 
on all  the  Contents  of  the  Abdomen  and  Thorax, 
by  the  Motion  of  Refpiration,  will  promote  their 
Return  to  the  Heart  along  with  the  red  Blood  in 
the  Vense  Cav^. 

What  we  have  faid  of  the  Circulation  of  the 
Fluids  in  general,  we  would  have  underftood  alfo 
of  their  Motion  in  the  fecretory  Duels  of  the  fe- 
veral  Glands.  In  thofe  Glands  whofe  VefTels  are 
moft  patulous,  the  Secretion  may  be  partly,  and 
indeed  in  a  good  meafure,  carried  on  by  the  Force 
of  the  Heart  and  larger  Arteries ;  a  Proof  of 
which  feems  to  be,  the  bloody  Urine  paiTed  by  fuch 
as  have  weak  Kidneys,  after  violent  Exercife  :  But 
in  other  Glands  whofe  Structure  is  finer,  and,  par- 
ticularly, in  the  Brain,  the  Motion  of  the  Fluids, 
in  the  fecretory  and  excretory  Vefi^els,  feems  to  be 
much  lefs  owing  to  the  Force  of  the  arterial  a 
Tergo,  than  to  the  gentle  vibratory  Contradtions 
of  the  Veflels  themfelves. 

With  Regard  to  the  Nerves,  which  are  generally 
confidered  as  the  excretory  Dudts  of  the  Brain  ;  it 
is  probable,  that  the  Derivation  of  their  Fluid  to 
the  various  Parts  of  the  Body  is  not  only  owing 
to  a  gentle  ofciilatory  Motion  in  them,  and  their 
furrounding  Membranes,  but  alfo,  in  fome  De- 
gree, to  their  Attradlion  as  capillary  Tubes :  For 
no  fooner  can  there  be  a  Wafte  of  this  Fluid  at 
the  Extremity  of  any  Nerve,  whether  this  hap- 
pens from  Exhalation,  alternate  Comprefllon  of 
the  neighbouring  Parts,  or  any  other  Caufe  than 
by  its  attractive  Power,  it  will  be  filled  again.  In 
the  other  Glands,  however,  whofe  excretory  Dufts, 
K  k  4  by. 
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by  their  Union,  foon  form  pretty  large  Canals,  no 
fuch  Attraftion  will  have  Place. 

From  what  has  been  faid,  it  may  appear,  that 
we  are  not  to  confider  the  Force  of  the  Heart,  and 
Contra6lion  of  the  larger  Arteries,  as  the  fole 
Caufes  of  the  Circulation  of  the  Fluids  in  Ani- 
mals. The  whole  vafcular  Syftem  is  endowed 
with  a  moving  Power,  which  is  conftantly  excited 
to  Action  by  the  Stimulus  of  the  circulating  Flu- 
ids •,  fo  that,  while  the  fmall  Veffels,  by  means  of 
Frictions,  deftroy,  in  Part,  the  Moment  of  the 
Juices  •,  they,  at  the  fime  Time,  communicate,  by 
their  gentle  vibratory  Contra6lions,  a  new  Impulfe 
to  them.  Every  Part,  therefore,  of  the  vafcular 
Syftem,  as  v/ell  as  the  Heart  and  larger  Arteries, 
nay,  every  Ringlet  even  of  the  fmalleft  Veflel,  is 
to  be  conceived  as  promoting  the  Circulation  of 
the  Fluids,  that  great  Work,  upon  which  the  Life 
of  the  Whole  depends  •,  and,  in  carrying  on  which, 
almoft  every  Part  of  the  Body  is  aftive. 

If  the  Motion  of  the  Fluids,  in  the  inferior  Or- 
der of  Vefiels,  be  not  fo  m.uch  owing  to  the  Force 
of  the  Heart  and  larger  Arteries,  as  to  the  gentle 
alternate  Contraftions  of  thofe  Veflels  themfelves  -, 
we  may  eafily  fee,  why  Fridtions,  warm,  pene- 
trating, and  ftimulating  Fomentations,  Cataplafms, 
&c.  are  often  more  fuccefsful  than  internal  Me- 
dicines, in  removing  Obftrudions  in  the  ferous, 
lymphatic,  and  other  fmall  Veffels  -,  fince  they  not 
only  contribute  to  attenuate  the  obflrudiinQ;  Mat- 
ter, but  greatly  increafe  the  ofcillatory  Motion  of 
thefe  Veffels. 

For  the  fame  Reafon  it  is,  that  the  warm  mi- 
neral Waters,  pumped  with  a  confiderable  Force 
upon  a  Part  affecfted  with  the  Rheumatifm,  or 
Sciatica,  have  effefted  a  Cure,  after  other  Reme- 
dies have  been  yfed  in  vain, 


Led.xxiii.  the  Heart,  &;c.  505 

Warm  Spirit  of  Wine,  either  alone,  or  mixed 
with  other  Things,  often  proves  a  good  Diob- 
ftruent ;  yet  I  have  known  fome  People,  who 
were  afraid  to  nfe  it,  with  this  Intention,  becaufe 
it  is  known  to  coagulate  the  Serum  of  the  Blood : 
But  their  Fears  were  without  Foundation,  For 
the  Quantity  of  Spirit  of  Wine  which  enters,  by 
the  Pores  of  the  Skin,  is  fo  fmall,  as  to  be  in  no 
Danger  of  producing  any  Coagulation.  Belides, 
as  it  is  taken  in  by  the  abforbent  Veins,  it  mufb  go 
to  the  Heart,  and  be  mixed  with  the  Mafs  of 
Blood,  before  it  can  come  at  the  obftru6ted  Vef- 
fels.  But,  altho'  little  is  to  be  expefted  from  the 
refolving,  and  nothing  is  to  be  dreaded  from  the 
coagulating  Power  of  the  Spirit  of  Wine  i  yet  it 
proves,  in  many  Cafes,  a  good  Deobflruent,  by 
railing  an  uncommon  vibratory  Motion  and  Heat 
in  the  Veffels  of  the  Part  to  which  it  is  applied. 

If  the  Circulation  in  the  fmall  VeiTels  be,  in  a 
great  meafure,  owing  to  their  ofcillatory  Motion 
excited  by  the  Stimulus  of  the  circulating  Fluids  ; 
it  will  follow,  that  when  thefe  Veffels,  in  any  Part 
of  the  Body,  are  affefted  with  an  extraordinary 
Irritation,  they  muft  neceffarily  be  agitated  with 
much  ftronger  and  more  frequently  repeated  Con- 
traftions  than  ufual ,  whence  the  Force  of  the 
Blood  in  them  will  be  greatly  increafed  ;  In  Con- 
fequence  of  which,  the  Part  will  be  inflated,  and 
Globules  of  red  Blood  will  be  forced  into  the  fe- 
rous  Veffels,  i.  e.  an  Inflammation  will  be  pro- 
duced ;  and  this  mufl:  happen,  whether  the  Force 
of  the  Blood  be,  or  be  not,  increafed  in  the  other 
Veffels  of  the  Body. 

An  Inflammation,  therefore,  is  not  owing  to  an 
increafed  Force  of  the  Heart  and  larger  Arteries 
confequent  upon  an  ObftruAion,  as  fome  Authors, 
of  great  Fame,  have  imagined ;  but  to  an  in- 
creafed ofcillatory  Motion  in  the  fmall  Veffels ; 

v/hether 
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whether  this  arifes  from  fome  obftrudling  Matter 
diftrading  their  Fibres,  or  acrid  Matter  irritating 
them. 

An  Obflrudion,  without  an  Irritation  in  the  ob- 
ftru6led  Part,  never  occafions  an  Inflammation  ; 
but  the  Irritation  of  any  fenfible  Part  with  a  fharp 
Inftrument,  or  acrid  Matter,  never  fails  to  pro- 
duce this  Effect,  akhough  there  be  no  preceding 
Obfhruction,  nor  Increafe  of  the  Heart's  Force. 

When  a  larger  Artery  is  tied,  in  the  Operation 
^f  the  Aneurifm,  we  do  not  find  that  the  increafed 
Moment  of  the  Blood,  in  the  neighbouring  Ar- 
teries, produces  an  Inflammation  in  the  Arm-,  but 
when  a  Tendon  is  wounded,  in  Blood-letting,  or  a 
little  acrid  Matter  is  colleded  below  the  Nail  \  a 
reinarkable  Pain,  Swelling,  and  Inflammation  of 
this  Member,  follow. 

However,  although  an  increafed  Force  of  the 
Blood,  in  the  large  VefTels,  is  not  the  Caufe  of  an 
Inflammation  ;  yet  it  is  frequently  the  Confequence 
of  it :  For,  as  often  as  the  Inflammation  is  large, 
or  the  Part  inflamed  very  fenfible,  the  whole  nerv- 
ous Syftem  will  be  fo  affedied  by  the  Pain,  as  to 
render  the  rleart  and  larger  Arteries  more  irri* 
table,  at  the  fame  Time  that  the  Blood,  nov/  irri- 
tated by  the  Obftruftion  and  Inflammation,  muft 
adl  upon  them  as  a  flronger  Stimulus  than  ufual. 

Hence  we  may  fee,  why,  in  Inflammations,  the 
Pulfe  is  often  little  changed  till  the  Difeafc  has 
continued  for  fome  conflderable  Time.  In  Inflam- 
mations of  the  Stomach,  Inteflines,  and  Uterus, 
the  Pulfe,  though  much  quickened,  often  conti- 
nues fmall :  Becaufe,  on  account  of  the  particular 
Sympathy  between  their  Nerves  and  thofe  of  the 
Heart,  this  Mufcle  is  rendered  fo  irritable,  as  to 
contra6t  before  its  Ventricles  arc  filled  with  the  re- 
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From  what  has  been  faid,  it  may  appear,  that, 
in  the  Cure  of  Inflammations,  befides  diminifhing 
the  Force  of  the  Circulation  in  general  by  Blood- 
letting, a  particular  Regard  is  to  be  had  to  the 
Veflels  of  the  Part  affected,  whofe  extraordinary 
Contradions  fhould  be  leJfTened  by  proper  emol- 
lient and  anodyne  Applications ;  and,  in  many 
Cafes,  by  bliftering  the  neighbouring  Parts. 

The  ingenious  Dr.  Pr ingle  has  often  obferved 
the  good  Efl'eds  of  Bliflers,  when  early  applied, 
even  in  Pleurifies,  and  other  internal  Infiamma* 
tions :  And  I  have  feen  a  Blifter  leffen,  remark- 
ably, in  twelve  or  fourteen  Hours,  the  Frequency 
of  the  Pulfe  in  an  Angina,  after  Bleeding  haa 
done  no  Service. 

I  know  many  Phyficians  have  entertained  Pre- 
judices  againft   Bliftering  in  Inflammations,  be- 
caufe,   by  their  Irritation,  they  increafe  the  Force 
of  the  Circulation  in  general :  But,  not  to  men- 
tion the  good  Efl'efts  they  may  have,   by  attenu- 
ating the  obftru6ling  Matter,  and  making  a  con- 
fiderable  Derivation,  from  ferous  Humours,  from 
VeflTels  which  are  neatly  connefted,  or  thofe  of  the 
Part  aflecled,  if  the  Account  we  have  given  of 
Inflammations  be  true,  it  mufl:  follow,  that,  altho* 
the  material  Caufe  of  an  Inflammation,  i.  e.  the 
acrid  or  obftrufting  Matter,  be  not  immediately 
removed  by  Bliftering  -,  yet,  if  (according  to  Hip- 
pocRATEs's  Obfervation)  the  painful  Senfation  in 
the  inflamed  VeflTels  be  leflened  by  its  Means,  the 
extraordinary  ofcillatory  Motions  of  thefe  VeflTels, 
and,   confequently,   the  Caufe  continuing  and  in- 
creaflng,  the  Inflammation  muft  be  alfo  leflfened. 
Hence  it  appears,  that  a  Blifter,  though  it  tends 
to  increafe  the  Force  of  the  Circulation  in  general, 
may  yet  leflen  the  Impetus  of  the  Blood  upon  the 
Veflels  of  an  inflamed  Part  more  remarkably,  than 
Blood-letting  itfelf. 

What 
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What  has  been  faid  of  Bliftering,  may  be  ap- 
plied, alfo,  to  Cupping  and  Scarifying,  in  Pleu- 
rifies.  Anginas,  &c. 

Sinapifms,  laid  to  the  Soles  of  the  Feet,  remove 
and  lellen  Ravings ;  not  by  determining  the  Blood 
more  copioufly  to  the  inferior  Extremities  (for 
their  Effect,  in  this  Refpe6t,  is  altogether  trifling), 
but  by  rai[?ng  a  very  confiderable  Pain,  which  fo 
aiFeds  the  Mind,  as  to  render  it  lefs  fenfible  of  the 
unufual  Stimulus  or  Irritation  in  the  Brain,  or  its 
Membranes ;  i.  e.  of  the  Caufe  producing  and 
continuing  the  Delirium.  Nor  is  it  material  to 
what  Part  of  the  Body  thofe  Cataplafms  are  ap- 
plied :  For  a  ftrong  Delirium,  in  a  Fever,  has  been 
removed  by  the  Application  of  a  Sinapifm,  by 
Miftake,  inflead  of  a  Poultice  of  Theriac,  to  the 
Region  of  the  Stom.ach. 

We  may  alfo,  from  what  has  been  faid,  fee  how 
Ravings,  Fhrenzies,  and  Madnefs,  have  been  cured 
by  the  Power  of  Mufic,  or  by  a  fudden  Fright  : 
For  thefe,  by  greatly  afrecfting  the  Mind,  and  fix- 
ing its  Attention,  not  only  render  it  lefs  fenfible  of 
the  difordered  State  of  the  Brain  and  its  Mem- 
branes ;  but,  by  the  ftrong  ImpreiTions  they  make 
on  the  Senforium  Commune,  may  tend  to  diflodge 
or  remove  the  Caufe  of  the  Difeafe. 
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LECTURE    XI 

Of  the  PuLMONESj  and  their  Ap- 
pendages. 

^I^^^^^'HE  Pulmones,  or  Lungs,  are  two 
"■^^§1  fpongeous  Subflances,  of  a  reddifh 
""  "^  Colour  in  Children,  greyifh  in  Adults, 
and  bluilli  in  old  Age,  filling  the 
whole  Cavity  of  the  Thorax  ^  one 
being  feated  on  the  Right,  the  other  on  the  Left ; 
divided  by  the  Mediaftinum  and  Heart,  and  their. 
Figure  anfwering  to  that  of  the  Cavity  which  con-' 
tains  them ;  that  is,  convex  next  the  Ribs,  con- 
cave next  the  Diaphragm,  and  irregularly  flatted 
and  depreffed  next  the  Mediaftinum  and  Heart. 

They  are  diftinguilhed  into  the  right  and  left 
Lung  •,  and  each  of  thefe  into  two  or  three  Por- 
tions called  Lobi,  of  which  the  right  Lung  has 
com.monly  three,  or  two  and  a  Half,  and  the  left 
Lung  two.  The  right  Lung  is  generally  larger 
than  the  left,  anfwerably  to  that  Cavity  of  the  Tho- 
rax, and  to  the  Obliquity  of  the  Mediaftinum. 
-  At  the  inferior  Margin  of  the  left  Lung  there  is  an 
indented  Sinus  oppofite  to  the  Apex  of  the  Heart, 
which  is  therefore  never  covered  by  that  Lung 
even  in  the  ftrongeft  Infpirations ;  and,  confe- 
quently,  the  Apex  of  the  Heart  and  Pericardium 
may  always  ftrike  againft  the  Ribs ;  the  Lungs 
not  furrounding  the  Heart  in  the  Manner  com-; 
monly  imj3gined. 

The 
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The  Subftance  of  the  Lungs  is  ahnoft  all 
fpongy,  being  compofed  of  an  infinite  Number 
of  membranous  Cells,  and  of  different  Sorts  of 
VefTels  Ipread  among  the  Cells,  in  innumerable 
Ramifications. 

This  whole  Mafs  is  covered  by  a  Membrane 
continued  from  each  Pleura,  which  is  commonly 
faid  to  be  double  ;  but  what  is  looked  upon  as  the 
inner  Membrane,  is  only  an  Expanfion  and  Conti- 
nuation of  a  cellular  Subftance. 

The  Veffels  w^hich  compofe  Part  of  the  Sub- 
ftance of  the  Lungs  are  of  three  or  four  Kinds  : 
The  Air  Veftels,  Blood  Veftels,  and  Lymphatics ; 
to  which  we  may  add  the  Nerves.  The  Air  Vef- 
fels make  the  chief  Part,  and  are  termed  Bron- 
chia. 

Thefe  Bronchia  are  conical  Tubes,  compofed 
of  an  infinite  Number  of  cartilaginous  Fragments, 
like  So  many  irregular  Semi-circles,  connefted 
by  a  ligamentary  elaftic  Membrane,  and  difpofed 
i-n  fuch  a  Manner  as  that  the  inferior  eafily  infmuare 
themfelves  within  thofe  above  them. 

They  are  lined  internally  by  a  very  fine  Mem- 
brane, vv'hich  continually  difcharges  a  mucilaginous 
Fluid ;  and'  in  the  Subllance  of  the  Membrane  are 
a  great  Number  of  fmall  Blood  Veifels,  and  on  its 
convex  Side  many  longitudinal  Lines  which  ap- 
pear to  be  partly  mufculous,  and  partly  compofed 
of  an  elaftic  Subftance  of  another  Kind. 

The  Bronchia  are  divided,  in  all  Dircdions,  into 
An  infinite  Number  of  Ramifications,  which  di- 
minilh  graduxilly  in  Size  ;  and,  as  they  become  ca- 
pillary, change  their  cartilaginous  Structure  into 
chat  of  a  Membrane.  Befides  thefe  very  fmall 
Extremities  of  this  numerous  Series  of  Ramifi- 
-  cations,  we  find,  that  all  the  lubordinate  Trunks, 
from  the  greateft  to  the  fmalleft,  lend  out,  from 

all 
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all  Sides,  a  vaft  Number  of  Ihort  capillary  Tubuli 
of  the  fame  Kind.  • 

Each  of  thefe  numerous  bronchial  Tubes  is 
widened  at  the  Extremity,  and  thereby  formed 
into  a  fmall  membranous  Cell,  commonly  called  a 
Veficle.  Thefe  Cells,  or  FoUiculi,  are  clofely  coa-' 
ne6led  in  Fafciculi,  each  fmall  Branch  producing 
a  FafciculuG  proportionable  to  its  Extent,  and  the? 
Number  of  its  Ramifications. 

Thefe  fmall  veficular  or  cellulous  Fafciculi  are 
named  Lobules  •,  and  as  the  great  Branches  are 
divided  into  fmall  Rami,  fo  the  great  Lobules  are 
divided  into  feveral  fmall  ones.  The  Cells^  or  Ve- 
ficles  of  each  Lobule  have  a  free  Communication 
with  each  other,  but  the  feveral  Lobules  do  noB 
communicate  fo  readily. 

The  Lobules  appear,  diftincliy,  to  be  parted  by. 
another  cellulous  Subftance,  which  furrounds  each 
of  them  in  Proportion  to  their  Extent,  and  fills 
up  the  Interftices  between  them  :  This  SubllancQ 
forms,  likewife,  a  kind  of  irregular  membranous 
Cells,  which  are  thinner,  loofer,  and  broader,  than 
the  bronchial  Veficles. 

This  Subftance  is  difperfed  through  every  Part} 
of  the  Lungs,  forms  cellulous  or  fpongy  Vaginis 
which  furround  the  Ramifications  of  the  Bronchia 
and  fanguine  Veffels,  and  is  afterwards  fpread  over 
the  external  Surface  of  each  Lung,  where  it  forms 
a  kind  of  fine  cellular  Tunic,  joined  to  the  general 
Covering  of  that  Vifcus. 

Dr.  Helvetius  firft  obferved,  that  when  v/e 
blow  into  this.interlobular  Subftance,  the  Air  com-- 
prefles  and  flattens  the  Lobuli  j  and  when  we  blow 
into  the  bronchial  Veficles,  they  prefently  fwell  5 
and  if  we  continue  to  blow  forcibly,  the  Air  paffes 
infenfibly  into  the  interlobular  Subftance. 

All  the  bronchial  Cells  are  furrounded  by  a  very 
fine  reticular  Texture  of  the  fm ail  Extremities  of 

Ar- 
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Arteries  and  Veins  which  communicate  every  Way 
with  each  other.  The  greateft  Part  of  this  ad- 
mirable Structure  is  the  Difcovery  of  the  illuftrious 
Malpighius. 

The  Blood  Veffels  of  the  Lungs  are  of  two 
Kinds :  One  common,  called  the  pulmonary  Ar- 
tery and  Veins  -,  the  other  proper,  called  the  bron- 
chial Arteries  and  Veins.  * 

The  pulm.onary  Artery  goes  out  from  the  right 
Ventricle  of  the  Heart  -,  and  its  Trunk,  having 
run  almoft  direftly  fuperiorly  as  high  as  the  Cur- 
vature of  the  Aorta,  is  divided  into  two  lateral 
Branches  ;  one  going  to  the  right  Hand,  called  the 
right  pulmonary  Artery;  the  other  to  the  left, 
called  the  left  pulmonary  Artery.  The  right  Ar- 
tery pafles  under  the  Curvature  of  the  Aorta,  and 
is,  confequently,  longer  than  the  left.  They  both 
run  to  the  Lungs,  and  are  difperfed  through  their 
whole  Subftance  by  Ramifications  nearly  like  thofe 
of  the  Bronchia,  and  lying  in  the  fame  Direc- 
tions. 

The  pulmonary  Veins,  having  been  diftributed 
through  the  Lungs  in  the  fame  Manner,  go  out,  on 
each  Side,  by  two  great  Branches  which  open  late- 
rally into  the  Refervoir  or  mufcular  Bag  of  the  right 
Auricle. 

The  Ramifications  of  thefe  two  Kinds  of  Vef- 
fels in  the  Lungs,  are  furrounded  every-where  by 
the  cellular,  Subftance  already  mentioned,  which 
likewife  gives  them  a  kind  of  Vagina ;  and  the 
Rete  Mirabile  of  Malpighius  is  formed  by  the  ca- 
pillary Extremities  of  thefe  Veffels.  It  mull  be 
obferved,  that  the  Ramifications  of  the  Arteries 
are  more  numerous,  and  larger,  than  thofe  of  the 
Veins,  which,  in  all  other  Parts  of  the  Body,  ex- 
ceed the  Arteries,  both  in  Number  and  Size. 

Befides  thcfecapital  finguiferous  Veffels,  there  are 
two  others,  called  the  bronchial  Artery  and  Vein. 

Hie 
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The  Artery  has  become  very  famous  of  late,  by  the 
Defcription  given  of  it  by  Ruysch  ;  the  Vein 
was  doubted  of  for  fome  Time,  but  it  exifts  as 
really  as  the  Artery,  and  may  be  eafily  demon- 
llrated. 

Thefe  two  Veflels  are  very  fmall,  appearing  only 
like  very  fine  Arteries  and  Veins  coming  from  the 
Aorta,  Vena  Cava,  and  their  Branches,  in  the 
Manner  already  faid  in  the  Defcription  of  the  Ar- 
teries and  Veins ;  and  they  feem  to  have  no  other 
Ufe  but  that  of  nourifhing  the  Lungs. 

The  Varieties  in  the  Origins  of  the  bronchial 
Arteries  and  Veins,  efpecially  the  firft,  are,  their 
Communications  or  Anaftomofes  with  each  other, 
particularly  the  adjacent  Veflels,  and  the  imme- 
diate Anaftomofis  of  the  bronchial  Artery  with  the 
common  pulmonary  Vein. 

The  bronchial  Arteries  come  fometimes  from 
the  anterior  Part  of  the  Aorta  Defcendens  Supe- 
rior, fometimes  from  the  firft  intercoftal  Artery, 
and  fometimes  from  one  of  the  Oefophagsas* 
They  egrefs  fometimes  feparately,  towards  each 
Lung,  fometimes  by  a  fmall  common  Trunk 
which  afterwards  divides  to  the  right  and  left, 
near  the  Bifurcation  of  the  Afpera  Arteria  here- 
after to  be  defcribed,  and  follow  Ramifications  of 
the  Bronchia. 

The  left  bronchial  Artery  comes  pretty  fre- 
quently from  the  Aorta  and  the  Right,  from  the 
fuperior  Intercoftal  on  the  fame  Side,  becaufe  oi" 
the  Situation  of  the  Aorta ;  there  is  likewife  an- 
other v/hich  arifes  from  the  Aorta  pofteriorly  near 


HELVET1U5  has  obfervedj  that  the  Ramifications  of  the  pulmo- 
nary Artery  are  more  numerous,  and  larger,  thaa  thofe  oi  the  pul- 
monary Vems  5  which  is  the  Reverfe  in  the  other  Parts  of  the  Body. 
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the  luperior  Intercoftal,  and  above   the  anterior 
Bronchialis. 

The  bronchial  Artery  gives  off"  a  fmall  Rranch'^ 
to  the  Auricle  of  the  Heart  on  the  fame  Side  w-hich 
communicates  immediately  with  the  coronary  Ar- 
tery *. 

Sometimes  one  bronehi'al  Artery  gives  Origin 
to  feveral  fuperior  Intercoftals  •,  and  fometimes  fe- 
veral  bronchial  Arteries  fend  off,  feparately,  the 
fame  Number  of  Intercoftals. 

The  bronchial  Veins.,  as  v^ell  aS'  Arreries,  were 
known  to  Galen.  Thefe  Veins  are  fometimes 
Branches  of  the  Azygos,  coming  from  the  fuperior 
Part  of  the-  Curvature.  The  left:  Vein  is  fome- 
times a  Branch  of  the  common  Trunk  of  the  In- 
tercoftals of  the  fame  Side,  and  fometimes  both 
Veins  are  Branches  of  the  Gutturalis. 

The  Lungs,  have  a  great  many  Nerves  diftri- 
buted  through  them  by  Filaments  which  accom- 
pany the  Ramifications  of  the  Bronchia  and  Blood 
VelTels,  and  are  fpread  on  the  Cells,  Tunics,  and 
all  the  memibranous  Parts  af  the  Lungs :  The 
Nervi  Sympathetic!  Medii  and  Majores,  commonly 
called  the  Nerves  of  the  eighth  Pair,  or  the  Inter- 
coftals, form  behind  each  Lung  a  particular  In- 
tertexture,  called  Plexus  Pulmonaris,  from  whence 
nervous  Filaments  go  out,  which  communicate 
^'ith  the  Plexus  Cardiacus  and  Sromachicus. 

On  the  Surface  of  the  human  Lunt^,  between 
the  external  and  cellular  Tunic,  we  obferve  fome- 


*'  In  the  Year  171 9,  Winslow  onfen'eil  a  very  plain  Anafto- 
moii-;  between  {o\nc  Branches  ol  the  lelt  pulmonary  Vein  and  ot  one 
cf  the  Arteris  Oelopliagjear,  \\hich  came  noni  the  firil  leit  Inter- 
co!:niis,  together  wuh  a  bronchial  Arleryot  the  lame  Side. 

In  that,  or  the  following  Year,  he  reinarked  iikewiie,  an  Anaito- 
molis  between  the  left  bronchial  Artery  and  tiie  Vena  A7:yi;os ;  and 
u\  the  Month  of  April  1711,  he  law  anoilier  between  a  Branch  ot 
this  Aiteiy  aod  the  Body  ot"  ths  uilt  nr-ntior.ea  Vtin. 

v.^i*^ 
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what  that  looks  like  lymphatic  Vefiels :  But  we 
ought  to  take  Care  not  to  miftake,  for  fuch  Vefiels, 
a  tranfparent  reticular  Subftance  obfervable  on  the 
Surface  of  the  Lungs  after  blowing  ftrongly  into 
the  Lobuli  j  this  Appearance  being  entirely  owing 
to  the  Air  which  pafies  through  the  bronchial  Ve- 
ficles  into  the  interlobular  Cells,  and  which,  by  fe- 
parating  a  certain  Number  of  Lobuli,  finds  Room 
to  lodge  between  them.  The  true  lymphatic  Vef- 
fels  of  the  Lungs  are  mofb  vifible  in  Brutes  ;  and 
in  Horfes,  particularly,  Winslov/  has  obferved  one 
of  thefe  Vefiels  to  run  along  a  great  Part  of  one 
Margin  of  the  Lungs. 

Under  the  Radix  of  each  Lung,  that  is,  linder 
that  Part  formed  by  the  fubordinate  Trunk  of  the 
pulmonary  Artery,  by  the  Trunks  of  the  pulmo- 
nary Veins,  and  by  the  Trunk  of  the  Bronchia^ 
there  is  a  pretty  broad  membranous  Ligament 
which  ties  the  pofterior  Margin  of  each  Lung  to 
the  lateral  Parts  of  the  dorfal  Vertebras,  from  that 
Radix  to  the  Diaphragm. 

The  Bronchia  are  Branches  or  Ramifications  of 
a  large  Canal,  partly  cartilaginous,  and  partly  rhem- 
branous,  called  Trachea,  or  Afpera  Arteria.  It  is 
fituated  anteriorly  in  the  inferior  Part  of  the  Cer- 
vix, from  whence  it  runs  down  into  the  Thorax> 
between  the  two  Pleurae,  through  the  fuperiof 
Space  left  between  the  Duplicature  df  the  Medi- 
aftinum,  behind  the  Thymus. 

Having  reached  as  low  as  the  Curvature  of  the 
Aorta,  it  divides  into  two  lateral  Parts,  one  to- 
wards the  right  Hand,  the  other  towards  the  leftj 
which  enter  the  Lungs,  and  are  diilributed  thro' 
them  in  the  Manner  already  faid  :  Thefe  two 
Branches  are  called  Bronchia,  and  that  on  the-right 
Side  is  fhorter  than  that  on  the  leftj  v/hereas  the 
right  pulmonary  Artery  is  the  iongeih 
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The  Trachea  is  compofcd  of  Segments  of  Cir- 
cles, or  cartilaginous  Hoops,  difpofed  in  fjch  a 
Manner,  as  to  form  a  Canal  open  on  the  pofterior 
Part,  the  Cartilages  not  going  quite  round  •,  but 
this  Opening  is  filled  by  a  foft  glandular  Mem- 
brane, which  completes  the  Circumference  of  the 
Canal. 

Each  Circle  is  about  die  twelfth  Part  of  an  Inch 
in  Breadth,  and  about  a  Quarter  of  that  Space  in 
Thicknefs :  Their  Extremities  are  round ;  and 
they  are  fituated  horizontally  above  each  other, 
fmall  Interfrices  being  left  between  them,  and  the 
inferior  Margin  of  the  fuperior  Segments  turned 
fuperiorly  to  thofe  next  below  them. 

They  are  all  conned:ed  by  a  very  ftrong  elaftic 
membranous  Ligament  fixed  to  their  Margins. 
Win  SLOW  obferved  the  firll  three  Segments  united 
into  one  bent  alternately  in  two  different  Places, 
according  to  its  Breadth.  Sometimes  two  are  con- 
tinuous in  the  fame  Manner. 

The  Canal  of  the  Afpera  Arteria  is  lined  inter- 
nally by  a  pai-ticular  Membrane  which  appears  to 
be  partly  mufcular,  and  partly  ligamentary,  per- 
forated by  an  infinite  Number  of  fmall  Foramina 
more  or  lefs  imperceptible,  through  which  a  mu- 
cilaginous Fluid  continually  palTcs,  to  defend  the 
internal  Surface  of  the  Trachea  againft  the  Acri- 
mony of  the  Air  which  we  breathe. 

This  Fluid  is  fecreted  from  fiuall  glandular  Bo- 
dies difperfed  through  the  Subftance  of  the  Mem- 
brane, but  efpecially  from  Glands  fcmewhat  larger 
than  the  former,  which  lie  on  the  external  or  po- 
fterior Surface  of  that  ftrong  Membrane  by  which 
the  Circumference  of  the  Canal  is  comuleted.  The 
fame  is  oblervable  in  the  Ramifications  of  the  Tra- 
chea, from  the  greateft  to  the  finallcft. 

All  the  VelTels  of  which  the  Lungs  are  ch.i^f^y 
compofed,  that  is,  the  Bronchia,   or  Air  Velfels  \ 

and 
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and  fanguiferous  VefTels,  that  is,  the  pulmonary 
and  bronchial  Arteries  and  Veins,  accompany  each 
other  through  the  whole  Vifcera. 

They  are  commonly  difpofed  in  fuch  a  Manner, 
even  to  the  lafliRamiifications,  as  that  a  fubordinate 
Trunk  or  Branch  of  the  Bronchia  Hes  between  the 
like  Trunks  or  Branches  of  the  pulmonary  Ar- 
teries and  Veins  ■,  the  bronchial  VeiTels  being  im- 
mediately connected  to  the  Bronchia.  In  fome 
Places  thefe  three  Kinds  of  Veffeis  touch  each 
other  in  fuch  a  Manner,  as  to  leave  a  triangular 
Space  in  the  Middle. 

,.  The  Bronchia  are  divided  into  a  very  great 
Number  of  Ramifications  •,  and  the  laft  Rami  are 
the  Pedicles  or  Footftalks  of  the  fmall  Lobuli : 
All  the  Lobuli  are  angular,  oblong,  broad,  thin, 
&c.  The  Pedicles  fend  out  other  fnialler  ones, 
which  are  very  lliort,  and  terminate  in  the  bron- 
chial Veficles  or  Cells,  of  which  they  are  Continu- 
ations. The  fubordinate  Trunks  and  Rama  detach 
a  great  Number  of  thefe  Pedicles  from  their  con- 
vex Surface. 

When  we  blow  into  the  Lungs,  the  bronchial 
Cells  neareft  their  external  Surface  appear  like 
fmall  Portions  of  round  Veficles ;  and,  from  this 
Appearance,  all  the  bronchial  Cells  have  got  the 
Name  of  Veficles,  though  they  are  all  angular,  ex- 
cept thofe  which  I  have  nov/  mentioned. 

When  we  examine  a  Lung  uninflated,  we  find, 
that  the  cartilamnous  Seo-ments  of  the  Bronchia 
lie  io  near,  as  to  be  engaged  in  each  other ;  and 
in  drawing  out  any  Portion  of  the  Bronchia  by  the 
two  Ends,  thefe  Segments  are  parted,  and  the  whole 
Canal  is  increafed  in  Length  •,  but  it  contrails  again, 
by  means  of  its  elaftic  Membrane,  as  foon  as  that 
Force  is  taken  off. 

L  1  3  When 
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When  we  open  lengthways  any  Portion  of  the 
pulmonary  Artery  and  Vein  in  the  fame  Lung,  we 
meet  with  a  great  Number  of  tranfverfe  RugJE, 
which  are  deftroyed  when  thefe  Veffels  are  elon- 
gated.    Obferved  by  Helvetius. 

By  Virtue  of  this  Strufture,  all  the  Ramifica- 
tions, both  of  the  Bronchia  and  pulmonary  Arte- 
ries and  Veins,  have  conftantly  the  fame  Direc- 
tion, whether  the  Lung  be  inflated,  or  collapfed  ; 
and  they  contraft,  in  Length,  without  being  either 
contorted  or  folded.  In  Expiration  thefe  Veflels 
are  elongated,  and  lliortened  in  Infpiration. 

Thefe  three  Veifels  lie  in  a  fort  of  cellular  Va- 
gina which  accompanies  all  their  Ramifications, 
and  is  a  Continuation  of  the  interlobular  Cells,  or 
cellular  Subflance  in  the  Interftices  of  the  Lobuli. 
The  Pellicula  which  compofe  it  are,  however,  dif- 
pofed  there  in  a  more  regular  Manner,  and  more 
longitudinally,  than  in  other  Places,  and  thereby 
appear  to  form  a  true  Vagina. 

When  we  blow  through  a  Pipe  introduced  fo  far 
as  to  touch  immediately  a  Trunk  of  the  fangui- 
ferous  VelTels  or  Bronchia,  the  Air  pafTes,  at  firft, 
through  all  the  Cells  which  lie  neareft  that  Trunk, 
or  its  Branches ;  but,  if  we  continue  to  blow,  it 
infinuates  itfelf  through  the  whole  interlobular 
Subftance. 

At  the  Angle  of  the  firfl;  Ramification  of  the 
Trachea  Arteria,  we  find,  on  both  the  anterior  and 
pofferior  Sides,  certain  foft,  roundifh,  glandular 
Bodies,  of  a  blueifh  or  blackifli  Colour,  and  a  Tex- 
ture partly  like  that  of  the  Thymus,  already  de- 
fcribed,  and  partly  like  that  of  the  Glandula  Thy- 
ro'ides.  There  are  other  Glands,  of  the  fame  Kind, 
at  the  Origin  of  each  Ramification  of  the  Bron- 
chia; but  they  decreafe  proportionably,  in  Num- 
ber and  Size  :  They  are  fixed  immediately  to  the 
Bronchia,  and  covered  by  the  interlobular  Sub- 
ftance i 
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•fiance  ;  and  they  feem  to  communicate,  by  fmall 
Openings,  with  the  Cavity  of  the  Bronchia. 

The  Trachea  has  feveral  Tunics,  as  has  been 
a;lready  obferved.  The  external  or  common  Co- 
vering furrounds  that  Part  of  the  Trachea  which 
lies  in  the  Thorax  •,  but  out  of  xhe  Thorax  this 
firft  Tunic  is  derived  from  tlie  aponeurotic  Expan- 
fians  of  the  Mufcles  of  the  Neck-,  and  it  is  be- 
tween this  and  the  following  -Covering  that  tlie 
Glands,  already  mentioned,  are  fituated. 

The  fecond  is  a  proper  Tunic,  being  a  Continu- 
ation of  the  cellular  Covering  of  the  -Lungs  ;  and 
the  PelliculsE  thereof,  neareft  the  cartilaginous  Seg- 
ments, ferve  them  for  an  external  Perichondrium  : 
The  third  Membrane  lies  internally,,  adhering 
clofely  to  the  fame  Cartilages,  and  fupplying  to 
thefe  the  Place  of  an  internal  Perichondrium. 

The  fourth  Membrane  is  that  which  completes 
the  Circumference  of  the  cartilaginous  Circles  of 
the  Trachea.  It  confiilis  chiefly  of  two  Laminas 
or  Strata,  partly  .mufcular,  and  partly  tendinous; 
the  external  or  pofterior  Lamina  being  formed  of 
longitudinal  Fibres,  and  the  internal  or  anterior, 
of  tranfverfe  Fibres.  This  Membrane  is  perfo- 
rated by  the  fmall  Dudls  of  the  abovementioned 
Glands,  which  difcharge  a  Fluid,  when  preffed; 
and,  being  examined  through  a  Microfcope,  they 
appear  veficular  or  follicL>lous,  much  like  thofe-  of 
the  Stomach. 

The  Ligam.ents  between  the  cartilaginous  Cir- 
cles are  very  ftrong  and  elailic  ;  and  each  of  them 
is  confined  to  two  Cartilages  without  communi- 
cating with  any  of  the  reft;  being  fixed  to  the 
Margins  of  thefe  Cartilages  much  in  the  fame  Man- 
ner as  the  intercoftal  Mufcles  are  inferted  in  the 
Ribs. 

As  the  Bronchia  penet-rate  into  the  Subflance  of 

the  Lungs,  they  gradually  lofe  their  Cartilages ; 
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but  the  mufcular  Lines  or  Columns  of  Mor- 
GAGNi  appear  as  much,  and  fometimes  more  than 
before.  The  two  Planes  abovementioned  con- 
tinue likewife  to  be  viUble ;  and  we  obferve  very 
diftincStly,  fometimes  even  without  a  Microfcope, 
a  great  many  fmail  Apertures  in  the  Pedicles  of  the 
Lobuli,  and  bronchial  Veficles  or  Cells,  which  open 
externally. 

Respiration  is  performed  by  Oi"gans  of  two 
Kinds  J  one  of  which  may  be  looked  upon  as  aft- 
ive,  the  other  as  paffive.  The  Lungs  are  of  tne 
fecond  Kind ;  and  the  iirft  comprehends,  chiefly, 
the  Diaphragm  and  intercoftal  Mufcles. 

As  foon  as  the  intercoftal  Mufcles  begin  to  con- 
tra6l,  the  Curvatures  of  the  Ribs  are  raifed,  to- 
gether with  the  Sternum,  and  placed  at  a  greater 
Piftance  from  each  other  -,  by  which  means  the 
Cavity  of  the  Thorax  is  enlarged  on  the  two  lateral 
and  anterior  Sides. 

At  the  fame  Inftant  the  Diaphragm  is  flatted  or 
brought  towards  a  Plane  by  tv/o  Motions,  v/hich 
are  apparently  contrary  -,  that  is,  by  the  Contrac- 
tion of  the  Diaphragm,  and  the  Dilatation  of  the 
Ribs,  into  which  it  is  inferted.  The  external  Sur- 
face of  the  Thorax  being  thus,  in  a  Manner,  in- 
creafed,  and  the  Cavity  of  the  Bronchia  being  at 
the  fame  Time,  and  by  the  fame  Means,  lefs  re- 
fifted  or  prefled  upon ;  the  ambient  Air  yields  to 
the  external  Preffure,  and  infinuates  itfelf  into  all 
th^  Places  where  the  Preffure  is  diminifhed  •,  that 
is,  into  the  Afpera  Arteria,  and  all  the  Ramifica- 
jtions  of  the  Bronchia  all  the  way  to  the  Veficles. 
This  is  what  is  called  Infpiration. 

This  Motion  of  Infpiration  is  inftantaneous,  and 
ceafesin  a  Moment  by  the  Relaxation  of  the  inter- 
coftal Mufcles ;  the  elaftic  Ligaments  and  Carti- 
lages of  the  Ribs  bringing  them  back,  at  the 
fa^e  Time,  to  their  former  Situation.  This  Mo- 
tion, 
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tion,  by  which  the  Ribs  are  depreffed,  and  brought 
nearer  to  each  other,  is  termed  Expiration. 

The  bronchial  Arteries  and  Veins,  thro'  all  their 
Ramifications,  furround  the  Veficles,  tranfmit  the 
Blood  thro'  their  narrow  capillary  Extremities,  and 
thereby  change  or  modify  it,  at  leaft  in  three  dif- 
ferent Manners. 

The  firft  Change  or  Modification  which  the 
Blood  undergoes  in  the  Lungs  is,  to  have  the  Co- 
hefions  of  its  Particles  extenuated  :  The  fecond  is, 
to  be  deprived  of  a  certain  Quantity  of  Serum, 
which  tranfpires  through  the  Lungs,  and  is  what 
we  commonly  call  the  Breath  :  The  third  is,  to 
i)e,  in  a  Manner,  reanimated  by  the  Impreflion  of 
the  Air ;  whether  the  whole  Body  of  the  Air  en- 
ters the  Blood,  whether  the  common  Air  is  only 
the  Vehicle  of  fome  finer  Parts  which  are  conveyed 
to  it,  or  whether  the  Air  only  compreffes  and 
Jliakes  the  Blood,  as  it  pafTes  round  the  bronchial 
Veficles  in  the  reticular  capillary  Extremities  of  the 
Veffels. 

The  Cartilages  of  the  Afpera  Arteria  and  Bron- 
chia ferve,  in  general,  to  compofe  a  Canal,  the 
Sides  of  v/hich  will  not  fink  in,  or  fubfide  by.  Com- 
preffion  ;  but  will,  neverthelefs,  yield  to  certain 
Preflures  and  Impulfes,  without  breaking.  As 
thefe  Cartilages  are  not  perfed  Circles  or  Rings, 
and  as  their  Circumferences  are  completed  by 
elaftic  Membranes,  they  allow  of  thofe  Dilatations 
and  Contractions  which  modulate  the  Voice ;  and 
as  they  are  connefted  by  elaftic  Ligaments  of  a 
confiderable  Breadth,  the  alternate  Elongation  and 
Contradlion  of  the  Bronchia  is  facilitated  in  the 
Motions  of  Refpiration. 

I  fhall  be  more  particular,  concerning  Infpira- 
tion  and  Expiration,  in  my  next  Le<flure,  on  that 
.'Subjed. 

The 
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The  Larynx 

Forms  the  Protuberance  in  the  fuperior  and  an- 
terior Part  of  the  Neck,  commonly  called  Pomum 
Adami.  Anatomifts  term  it  the  Head  of  the  Tra- 
<:hea  Arteria ;  and  it  is  larger,  and  more  prominent, 
in  Men,  than  in  Women. 

It  is  chiefly  formed  of  five  Cartilages,  the  Names 
of  which  are  rhefe  :  Cartilago  Thyroides,  which  is 
the  anterior,  and  largeft  ;  Cricoides,  the  inferior, 
and  Balls  of  the  reit  •,  two  Arytenoides,  the  pofte- 
rior  and  fmalleft  ;  and  the  Epiglottis,  which  is 
above  all  the  reft.  Thefe  Cartilages  are  conneded 
by  Ligaments ;  and  they  iiave,  likewife,  Mufcles, 
Glands,  Membranes,  &c.  belonging  to  them. 

The  Cartilago  Thyroid^a  is  large  and  broad, 
and  folded  in  fuch  a  Manner,  as  to  have  a  longi- 
tudinal Convexity  on  the  anterior  Side,  and  two 
lateral  Portions  which  may  be  termed  Als.  The 
fuperior  Part  of  its  anterior  middle  Portion  is 
formed  into  an  angular  FifTure  ;  the  fuperior  Mar- 
gin of  each  Ala  makes  a  Curvature,  and,  together 
with  the  middle  FifTure,  thefe  two  Margins  re- 
ferable the  fuperior  Part  of  an  Ace  of  Hearts  in 
playing  Cards. 

The  inferior  Margin  of  each  Ala  is  more  even, 
and  the  pofterior  Margins  of  both  are  very  fmooth, 
■being  lengthened  out,  both  above  and  below,  by 
Apophyfes,  which  I  name  the  Cornua  of  the  thy- 
roid Cartilage.  The  fuperior  Apophyfes  are  longer 
than  the  inferior,  and  tlie  Extremities  of  all  the 
'  four  are  rounded  like  fmall  Heads,  which,  in  the 
inferior  Apophyfes,  have  a  fhining  Surface  on  the 
internal  Side,  refembling  an  articular  Eminence. 

Externally  on  each  Ala,  near  the  Margin,  is  a 
prominent  oblique  Line  which  runs  from  behind 
forwards.     The  fuperior  Extremity  of  this  Line  is 

near 
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near  the  fuperior  Apophyfis  or  Cornu,  and  both 
that  and  the  inferior  Extremity  end  in  a  fmall  Tu- 
berofity,  the  loweft  being  often  the  moft  confider- 
able.  Thefe  Tuberofities  ferve  for  the  Infertion 
£>f  Mufcles  and  Ligaments.  The  internal  Side  of 
the  Alae,  and  the  convex  Side  of  tlie  anterior  Por- 
tion, are  very  uniform  j  and  this  Cartilage  oiTifies 
gradually  in  old  Age, 

The  crico'id  Cartilage  refembles  a  kind  of  thick, 
irregular  Ring,  very  broad  on  one  Side,  and  narrow 
on  the  other  -,  or  it  may  be  compared  to  a  fmali 
Portion  of  a  thick  Tube,  cut  horizontally  at  one 
End,  and  very  obliquely  at  the  other.  I  diftia- 
guifh  it  into  a  Bafis  and  Apex,  into  an.  anteriotj 
pofterior,  and  two  lateral  Sides.  The  Bafis  is  al* 
moi:  horizontal  when  we  ftand,  and  (o  this  the  Af- 
pera  Arteria  is  conneded,  lb  that  the  Cricoides 
may  be  looked  upon  as  the  fupericr  Extremity  of 
th€  Trachea. 

The  pofterior  Portion  ©f  the  Cricoides  is  larger 
than  the  reft,  and  its  pofterior  or  convex  Side  is 
divided  by  a  longitudinal  Eminence,  or  prominent 
Line,  into  two  diftin<5l  Surfaces,  for  the  Infertion 
;of  Mufcles :  The  Apex  is  gently  Hoped  above  this 
^prominent  Line,  and  terminates,  on  each  Side,  by 
a  kind  of  obtufe  Angle,  formed  between  it  and  the 
oblique  Margin  of  each  lateral  Portion  of  this 
Cartilage.  At  the  fuperior  Part  of  each  of  thefe 
Angles,  there  is  a  very  fmooth  articular  Surface, 
gradually  convex. 

The  whole  pofterior  Side  is  diftinguiftied  into 
two  lateral  Portions  by  two  prominent  Lines,  each 
of  which  runs  down,  almoft  in  a  ftrait  Diredtion, 
from  the  articular  Surface  at  the  Apex,  a  little  be- 
low the  Middle  of  this  Side,  where  it  terminates 
in  another  articular  Line  a  little  concave ;  and  near 
thefe  four  articular  Surfaces  there  are  fmali  Tuber- 
cles. The  two  fuperior  Surfaces  are  for  the  Arti- 
culation 
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culation  of  the  Cartilagines  Aryteno'idcEse,  and  the 
two  inferior  for  the  Articulation  of  the  inferior 
Cornua  or  Appendices  of  the  Cartilago  Thyro- 
Vdes. 

The  Cartilagines  Arytenoidasje  are  two  fmall, 
equal,  fimilar  Cartilages,  which,  connecled,  re- 
femble  the  Spout  of  an  Ewer ;  and  they  are  fitu- 
ated  on  the  Top  of  the  Cricoides.  In  each,  we 
may  confider  the  Bafis,  Cornu,  two  Sides,  one 
poiierior  and  concave,  the  other  anterior  and  con- 
vex •,  and  tvvo  Margins,  one  internal,  the  other 
external,  Vv^hich  is  very  oblique :  The  Bafes  are 
broad  and.  thick,  and  have  each  a  concave  arti- 
cular Surface,  by  which  they  are  joined  to  the  Cri- 
coi'des. 

The  Cornua  are  bent  pofteriorly,  and  a  little 
towards  each  other :  In  fome  Subjefts  they  are 
very  loofe,  appearing  like  true  Appendices,  and 
eafily  feparabie  from  the  reft  ;  between  their  in- 
ternal Margins  they  form  a  kind  of  FilTure,  and 
their  external  oblique  Margins  terminate  each  by 
a  thick  prominent  Angle. 

The  Epiglottis  is  an  elaftic  Cartilage,  nearly  of 
the  Figure  of  a  Purllane  Leaf,  narrow  and  thick 
inferiorly,  thin  and  flightiy  rounded  fuperiorly, 
gradually  convex  anteriorly,  and  concave  pofte- 
riorly.  It  is  fituated  above  the  anterior  or  convex 
Portion  of  the  Cartilago  Thyroides,  and  its  inte- 
rior Extremity  is  tied  by  a  Ihort,  pretty  broad,  and 
very  ftrong  Ligament,  to  the  Middle  Fiflure  in  the 
fuperior  Margin  of  that  Cartilage.  It  is  perfo- 
rated by  a  great  Number  of  Apertures,  fomewhar 
.like  thofe  in  the  Leaves  of  the  Hypericum,  or 
St.  John's  Wort,  which  are  hid  by  the  Membranes 
that  cover  its  two  Sides. 

The  Cartilago  Thyroides  is  connecled  to  the 

Cricoides  by  leveral  fhort  ftrong  Ligaments,  round 

•  the  Articulations  of  the  two  inkrior  Cornua  with 

r:  .  Uie 
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the  lateral  articular  Surfaces  of  the  Cricoides ;  the 
Apices  of  the  fuperior  Cornua  are  fixed  to  the 
poilerior  Extremities  of  the  great  Cornua  of  the 
Os  Hyo'ides,  by  flender  round  Ligaments,  about  a 
(Quarter  of  an  Inch  in  Length. 

In  the  Middle  of  each  of  thefe  Ligaments  we 
often  meet  with  a  fmall  Cartilage  of  an  oval  Fi- 
gure, and  much  thicker  than  the  Ligaments  : 
The  Thyroides  is  likev/ife  connected  to  the  Os 
Hyoides  by  a  fhort,  broad,  ftrong  Ligament,  one 
End  of  which  is  inferted  into  the  fuperior  Fiffure 
of  the  Cartilage,  and  the  other  in  the  inferior 
Margin  of  the  Bafis  of  the  Bone  :  It  has  alfo  two 
Ligaments  at  the  Middle  of  the  concave  Side, 
which  belong  to  the  Arytenoidass. 

The  Cricoides  is  tied  inferiorly  to  the  Thyro- 
i'des  by  a  ftrong  Ligament ;  and,  by  the  Liga- 
ments already  mentioned,  to  the  inferior  Cornua 
of  that  Cartilage :  Its  Bafis  is  fixed  to  the  firft 
cartilaginous  Ring  of  the  Trachea  Arteria  by  a 
Ligament  exactly  like  thofe  by  which  the  other 
Rings  are  connected  together ;  and  the  membra- 
nous or  pofterior  Portion  of  the  Trachea  is  like- 
wife  fixed  to  the  pofterior  Part  of  the  Bafis  of  the 
Cricoides. 

The  Cartilagines  Arytenoids^E  are  conne6ted  to 
the  Cricoides  by  Ligaments,  which  furround  their 
Articulations  with  the  Apex  of  that  Cartilage  : 
Antei-iorly  the  Bafis  of  each  i^rytenoides  is  fixed 
to  one  End  of  a  ligamentary  Cord,  which,  by  its 
other  End,  is  inferted  about  the  Middle  of  the 
concave  Side  of  the  anterior  Portion  of  the  Thy- 
roides :  At  their  Infertions  in  the  Thyroides,  thefe 
two  Ligaments  touch  each  other,  but  a  fmall  Space 
is  left  between  them,  where  they  are  fixed  in  the 
two  Arytenoides ;  and  they  feem,  likewife,  to  have 
a  fmall  Adhefion  to  the  Apex  of  the  Cricoides, 
This  is  what  is  called  the  Glottis. 

Under 
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Under  thefe  two  ligamentary  Cords  there  are 
two  others  which  run  hkewife  from  behind  for- 
wards :  The  Interftice  between  the  fuperior  and 
inferior  Cords  on  each  Side  form  a  tranfverfe  Fif- 
fure,  which  is  the  Opening  of  a  fmall  membra- 
nous Capfula,  the  Bafis  of  v/hich  is  turned  exter- 
nally, that  is,  towards  the  Ala  of  the  Thyroides  : 
Thefe  two  Sacculi  are  the  Ventricles  mentioned  by 
the  Antients,  and  reftored  by  Morgagni,  who 
has  given  an  excellent  Defcription  of  them.  They 
are  chiefly  formed  by  a  Continuation  of  the  in- 
ternal Membrane  of  the  Larynx,  and  the  internal 
Surface  of  their  Bafis  fometimes  appears  to  be 
glandulous. 

On  the  anterior  Surface  of  the  arytenoid  Carti- 
lages, there  is  a  fmall  DeprelTion  between  the  Bafis 
and  convex  fuperior  Part :  This  Depreflion  is  filled 
by  a  glandulous  Subftance,  which  not  only  covers 
the  anterior  Surface  of  each  Arytenoides,  but  is 
likewife  extended  anteriorly  from  the  Bafis  over 
the  pofterior  Extremity  of  the  adjacent  ligament- 
ary Cord :  They  are  larger  and  more  fenfible  in 
fome  Subje6ts,  than  in  others  -,  and  are  covered  by 
the  Membrane  that  lines  the  adjacent  Parts.  Thefe 
Glands  were  difcovered  by  Morgagni. 

We  have  already  defcribed  the  Ligaments  that 
conne6t  the  Epiglottis  to  the  FifiTure  of  the  Thy- 
roides, and  to  the  Bafis  of  the  Os  Hyoides  r 
Thefe  two  Ligaments,  and  a  third,  which  ties  the 
Bafis  of  the  Os  Hyoides  to  the  Fifilire  of  the  Thy- 
roi'des,  form  a  triangular  Space  filled  with  a  cel- 
lular or  fatty  Subllance,  and  v/ith  fmall  Glands. 

The  Epiglottis  has  likewife  two  lateral  I^iga- 
ments,  by  which  it  is  connedcd  to  the  Arytenoides, 
all  the  way  to  their  Points,  or  Cornua  :  It  has  alio 
a  membranous  Ligament,  which,  running  along 
the  Middle  of  its  anterior  or  concave  Side,  ties  it 
to  the  Root  or  Balis  of  the  Tongue :  This  Li- 
1  gament 
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gament  is  only  a  Duplscature  of  the  Membrane 
that  covers  the  Epiglottis  continued  to  the  adja- 
cent Parts.  Laftly,  There  are  two  lateral  mem^ 
branous  Ligaments  belonging  to  it,  fixed  near  the 
glandulous  Bodies,  called  Amygdalas. 

The  Epiglottis  is  not  only  perforated  by  the  re- 
gular Foramina  already  mentioned,  but  has  like- 
wife  a  great  Number  of  fmall  irregular  Sciffures 
and  Breaks,  which  are  fo  many  different  Lacunae 
fituated  between  its  two  Membranes,  and  filled 
with  fmall  Glands,  the  excretory  Orifices  of  which 
are  chiefly  on  the  pofterior  Side  of  this  Cartilage. 

The  Larynx  gives  Infertion  to  a  great  Number 
of  Mufcles,  which  may  be  divided  into  common,, 
■proper,  and  collateral*.  The  common  Mufcle€, 
according  to  the  general  Acceptation  of  that  Term^. 
are  all  thofe  that  move  the  whole  Body  of  the  La- 
rynx, one  Extremity  of  them  being  inferted  iri' 
other  Parts  ;  and  thefe  are  reckoned  to  be  four  in 
Number,  two  for  each  Side  •,  viz.  Sterno  Thyro- 
idaei,  and  Thyro  Hyoidsi,  or  Hyo  Thyroidsei. 

The  proper  Mufcles  are  thofe  inferted  wholly  in 
the  Larynx,  and  which  move  the  Cartilages  fepa- 
rately  :  Thefe  have  been  divided  various  Ways 
but  may  be  all  reduced  to  eight  Pairs. 

The  Sterno  Thyroidaei  are  two  long,  flat,  nar- 
row, thin  Mufcles,  hke  Ribbons,  broader  above 
than  below,  and  fituated  along  that  Part  of  the 


*  By  the  collateral  Mufcles,  I  underftand  thofe  vv'hich  are  inferted. 
by  one  Portion  in  the  Larynx,  without  appearing  to  contribute  any 
Thing  to  the  Motions  of  it.  Of  this  Kind  are,  the  Thyro  Pharyn- 
gtei,  Crico  Pharyngsei,  &c. 

The  Larynx  may  likewifs  be  moved  by  Mufcles  which  are  not  im- 
mediately inferted  into  it,  btit  altogether  in  other  Parts.  Such  are 
the  Mylo  Hyoi'dxi,.  Genio  Hyoldaei,  Stylo  Hyoidsi,  Omo  Hyoidsei, 
Sterno  Hyoidsi,  and  efpecially  the  Digaftrici  of  the  inferior  Max- 
illa ;  by  reafon  of  their  particular  Adhefion  to  the  Os  Hvoi"des.  "It 
is  likewife  probable,  that  thofe  Mufcles  of  the  Pharynx  which  are 
infeited  in  the  Bafis  Cranii,  may,  in  certain  Cireumftances,  mo^ve 
the  Larynx,  in  forne  fmall  Degree, 

Cervix. 
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Cervix  which  lies  between  the  thyroid  Cartilage 
and  the  Sternum.  They  are  covered  by  the  Sterno 
Hyoidfei,  and  they  cover  the  thyroid  Glands, 
pafiing  immediately  before  them. 

Each  Mufcle  is  fixed,  by  its  inferior  Extremity, 
partly  in  the  fuperior  Portion  of  the  internal  or  po- 
fterior  Side  of  the  Sternum,  partly  in  the  Liga- 
ment and  circumjacent  Portion  of  the  Clavicula, 
and  partly  in  the  cartilaginous  Portion  of  the  firft 
Rib,  Sometimes  it  runs  a  great  way  down  on  the 
firft  Bone  of  the  Sternum,  and  crolTes  the  Mufcle 
on  the  other  Side ;  from  thence  it  afcends  on  the 
Afpera  Arteria,  clofe  by  its  Fellow,  pafTes  before 
the  thyroid  Glands  over  the  cricoid  Cartilage,  and 
is  inferted,  by  its  fuperior  Extremity,  into  the  in- 
ferior Part  of  the  lateral  Side  of  the  thyroid  Car- 
tilage, and  partly  along  that  whole  Side*. 

The  Thyro  Hyoidsi,  or  Hyo  Thyroidsei,  are 
two  fiat  thin  Mufcles,  lying  clofe  by  each  other, 
between  and  above  the  former :  Each  of  them  is 
inferted,  by  its  fuperior  Extremity,  partly  into  the 
Bafis,  and  partly  into  the  adjacent  Part  of  the  great 
Cornu  of  the  Os  Hyoides ;  and,  ^y  its  inferior 
Extremity,  into  the  inferior  Part  of  the  lateral 
Side  of  the  thyroid  Cartilage,  immediately  above 
the  fuperior  Extremity  of  the  Sterno  Thyroid^us-, 
and  both  this  fuperior  Extremity  of  the  laft  named 
Mufcle,  and  the  inferior  Extremity  of  the  Thy  10 
HyoidfEUs,  are,  at  their  Place  of  Union,  con- 
founded a  little  with  the  Thyro  PharyngJEUS  In- 
ferior. 

The  Crico  Thyroi'dsi  are  two  fmall  Mufcles, 
fituated  obliquely  at  the  inferior  Part  of  the  thy- 
roid Cartilage  :  They  are  inferted,  by  their  inle- 
rior  Extremities,   into  the  anterior  Portion  of  the 


*  Win  si,ow  h:!s  found  this  Mufcle  double  ;  one  diltinft  Portioa 
of  it  being  inferted  into  the  Balis,  and  tlic  oihcr  latcraUy. 

cri- 
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tricoid  Cartilage,  near  each  other ;  and,  by  their 
fuperior  Extremities,  laterally  into  the  inferior 
Margin  of  the  thyroid  Cartilage,  at  a  Difbance 
from  each  other.  By  this  oblique  Situation,  they 
reprefent  a  Roman  V. 

Each  of  thefe  fmall  Mufeles  is,  in  a  Manner, 
double,  its  fuperior  Extremity,  inferted  into  the 
thyroid  Cartilage,  being,  in  fome  Subjefts,  very 
broad,  and  divided  into  two  Portions,  one  ante- 
rior, the  other  more  lateral,  and  mere  oblique  • 
They  may  likewife  be  eafily  feparated  into  tv/o 
diftindt  Mufeles  •,  whereof  one  may  be  called  Crico 
Thyroid^Eus  Anterior  or  Internus  ;  the  other  La- 
teralis or  Externus. 

The  two  IVIufculi  Crico  Arytenoid^ei  Pofleriores 
are  fituated  pofteriorly  at  the  large  or  back  Por- 
tion of  the  Cricoides,  filling  almoft  the  two  lon- 
gitudinal Surfaces  of  that  Portion,  and  diftin- 
guifhed  by  the  prominent  Line  between  thefe  two 
Surfaces,  already  mentioned.  Each  of  them  runs 
up  obliquely,  and  is  inferred,  by  its  fuperior  Ex- 
tremity, into  the  pofirerior  Part  of  the  Bafis  of  the 
arytenoid  Cartilage  of  the  fame  Side,  near  the 
Angle  of  that  Bafis. 

The  two  Crico  Arytenoids!  Laterales  are  fmall, 
and  fituated  more  laterally  than  the  formen  Each 
Mufcle  is  fixed,  by  one  End,  to  the  Side  of  the 
broad  Part  of  the  Cricoides  •,  and,  by  the  other, 
to  the  inferior  Part  of  the  Side  of  the  adjacciit 
Arytenoides. 

The  two  Thyro  ArytenoYdfei  are  very  broad, 
each  Mufcle  being  fituated  laterally  between  the 
Thyroides  and  Cricoides.  It  is  fixed,  by  a  broad 
Infertion,  to  the  internal  Side  of  the  Ala  of  the 
thyroid  Cartilage ;  and  the  Fibres,  contrafting 
from  thence,  run  from  before  backv/ard,  and  from 
below  towards  the  adjacent  arytenoid  Cartilage,  in 
which  they  are  inlerted,   from  the  Glottis  to  the 

Vol.  IL  M  m  Angle 
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Angle  of  the  Balls.  la  fome  Subjects,  thefe  Muf- 
cles  cover  almofl:  both  Sides  of  the  Glottis. 

The  /Irytenoidasi  are  fmall  Mufcles  lying  on 
die  pofterior  concave  Sides  of  the  arytenoid  Car- 
tilages*. 

The  crucial  Mufcles  run  each  obliquely  from 
the  Bafis  of  one  arytenoid  Cartilage  to  the  middle 
and  fuperior  Part  of  the  other  j  the  left  Mufcle 
covering  the  right,  as  is  obferved  by  Morgagni, 
in  his  iirfl:  Adverfaria. 

1  look  upon  thefe  Mufcles  as  fuperior  Crico  Ar\'- 
tenoidjEi,  becaufe  I  have  always  found  them  partly 
inferted  into  the  fuperior  circumjacent  Portion  of 
the  Cricoi'des.  The  Arytenoidxus  Tranfverlalis  is 
inferted  more  or  lefs  direftly  by  both  Extremities, 
in  the  two  arytenoid  Cartilages  -,  and  this  I  look 
upon  as  the  true  Mufculus  Arytenoidseus.  Win- 
slow. 

The  tv/o  Thyro  Epiglottis  crofs  the  Thyro  Ary- 
teno'idcei,  being  inferted  into  the  internal  lateral 
Part  of  the  I'hyro'ides,  and  laterally  into  the  Epi- 
cflottis. 

The  Aryteno  Epiglottic!  are  fmall  mufculous 
Fafciculi,  each  of  which  is  fixed,  by  one  Extre- 
mity, in  the  Head  of  one  of  the  arytenoid  Carti- 
lages ;  and,  by  the  other,  in  the  neareft  Margin  ol 
the  Epiglottis. 

I  never  had  an  Opportunity  of  examining  the 
Hyo  Epiglottici  in  very  mufcular  Subjefts  ;  and 
therefore  I  am  not  fure  that  the  Fibres  which  go 
from  the  convex  Side  of  the  Bafis  of  the  Cs  Hyo- 


*  Dr.  James  Bougl.'^s,  in  the  fivu  Edition  cf  lil,^  Treatife  of  tlie 
Mufcles,  divided  tlum  into  two  Kind"; ;  one  of  whicli  he  called  iKiy- 
tenoidsi  Majoies,  the  other  Aiytenoidxi  Minores  :  And  it  muit  be 
owned,  thr.t  th.ei'e  is  ioine  Vsrietv,  in  ditTerer.t  Suhie6ts.  I  fiiail  here 
confine  myielt  lo  what  T  have  nioU  freouentiv  and  motl  dllVii.illv  ob- 
ierved;  and  that  is,  that  there  ure  two  crucial  Avytcno'iiiLei,  ar.d  one 
ti-anlv£rfe.     WiNSLOW. 

idcs 
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ides   to  the  convex  Side   of  the  Epiglottis,  are 
really  mufculous.     Winslow. 

The  Larynx  ferves,  particularly,  to  admit  and 
let  out  the  Matter  of  Refpiration  ;  and  the  Soli- 
dity of  the  Pieces,  which  it  is  compofed  of,  hin- 
ders not  only  external  Objedls,  but  alfo  any  hard 
Thing,  that  we  fwallow,  from  difordering  this 
Paflage.  The  Glottis,  being  a  narrow  Slit,  mo- 
difies the  Air  that  we  breathe  ;  and,  as  it  is  very 
eafily  dilated  and  contra6led,  it  forms  the  different 
Tones  of  the  Voice,  chiefly,  by  means  of  the  dif- 
ferent Mufcles  inferted  into  the  Cartilagines  Ary- 
tenoidseas,  to  which  the  other  Mufcles  of  the  La- 
rynx, both  proper  and  common,  are  AiTiflants. 

The  whole  Larynx  is  likewife  of  Ufe  in  Deglu- 
tition, as  fhall  be  explained,  by  means  of  its  Con- 
nexion with  the  Os  Hyoides,  to  which  the  di- 
gaftric  Mufcles  of  the  inferior  Maxilla  adhere  -, 
which  Mufcles  raife  the  Larynx,  together  with  the 
Os  Hyoides,  every  Time  we  fwallow  •,  as  fhall  be 
explained,  after  the  Defcription  of  the  Pharynx  and 
Tongue. 

The  Facility  of  varying  and  changing  the  Tone 
of  the  Voice,  depends  on  the  Flexibility  ot  the 
Cartilages  of  the  Larynx,  and  decreafes,  in  Pro- 
portion as  we  advance  in  Age  •,  becaufe  thefe  Car- 
tilages gradually  harden  and  ofTify,  though  not 
equally  fo  foon  in  all  Perfons :  And  this  Change 
happens  not  only  to  the  Cartilago  Thyroides,  but 
alfo  to  the  Cricoides  and  Arytenoides. 

The  Mufculi  Sterno  Thyroidasi  ferve,  in  ge- 
neral, to  pull  down  the  thyroid  Cartilage,  and  the 
whole  Larynx  with  it :  They  may  liliewife  aOift 
the  Sterno  Hyoidsi  in  its  Aftions,  and  comprefs 
the  thyroid  Gland.  The  Thyro  Hyoid^i  may, 
occafionally,  either  draw  up  the  Larynx  towards 
the  Os  Hyoides,  or  draw  that  Bone  inferiorly  to- 
wards the  Cartilago  Thyroides. 

M  m  2  It 
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It  is  difficult  to  determine  the  Ufe  of  the  Crico 
Thyroida:),  from  their  Situation.  They  may  either 
pull  the  Cricoides  obliquely  backwards,  or  the 
Thyrokles  obliquely  forwards-,  and,  by  thisAclion, 
the  inferior  Cornua  of  the  Thyroides,  and  fmall 
articular  Surfaces  of  the  Cricoides,  muft  Aide  upon 
■  each  other. 

Both  the  lateral  and  pofterior  Crico  Aryteno- 
ktei  may  feparate  the  arytenoid  Cartilages,  and 
thereby  open  or  dilate  the  Glottis  :  But  they  do 
not  both  perform  this  Aiflion  in  the  fame  Manner. 
The  lateral  Mufcles  feparate  thefe  Cartilages  ob- 
liquely forwards,  and,  at  the  fame  Time,  loofen  or 
relax  the  Sides  of  the  Glottis ;  but  the  Dofterior 
Mufcles  feparate  them  obliquely  backwards,  and, 
at  the  fame  Time,  flretch  or  extend  the  Sides  of 
the  Glottis  ;  and,  when  both  Mufcles  aft  equally, 
■  they  feparate  the  Cartilages  diret5lly. 

The  Thyro  Arytenoidiei,  afting  together,  draw 
both  the  arytenoid  Cartilages  forward,  and,  con- 
fequently,  loofen  the  Glottis,  and  render  it  capable 
of  the  fmallefl:  Quaverings  of  the  Voice  :  They 
may  likewife,  probably,  comprefs  the  lateral  Si- 
ivtifes  or  Ventricles  of  the  Larynx,  and  alfo  the 
aiytenoid  Glands. 

The  Arytenoi'dsi  bring  the  arytenoid  Cartilages 
clofe  together,  and  prefs  them  againft  each  other  -, 
and,  when  the  Cartilages  are  in  this  Situation,  they 
may,  at  the  fame  Time,  be  inclined  either  forwards 
by  the  Thyro  Arytenoidjei,  or  backwards  by  the 
Crico  Arytenoidasi  Poueriores  :  By  this  means, 
the  Glottis,  when  fliut,  nvay  be  either  relaxed,  or 
tenfe  ;  and,  in  this  lad  C'\{t^  it  is  entirely  Jliut,  as 
when  we  hold  our  Breath  in  llraining  :  But  of  this 
more  in  another  Place. 

The  general  Ufe  of  the  Epiglottis  is,  to  cover 
the  Glottis  like  a  Penthoufe,  and  thereby  hinder 
any  Thing  from   fluling  into  it  when  v/e  ear  or 
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drink :  And,  for  this  Purpo'fe,  it  is  depreffed  in  a 
Manner  as  fhall  be  demonftrated.  It  ferves, 
likewife,  to  hinder  the  Air,  which  we  infpire,  from 
rufliing  diredly  upon  the  Glottis  -,  but  by  fplitting 
it,  as  it  Were,  obliges  it  to  enter  by  the  Sides,  or  in 
an  oblique  Courfe.  The  Mufcles  of  the  Epi- 
glottis do  not  appear  to  be  abfolutely  neceffary  for 
that  Cartilage  -,  for,  in  Deglutition,  it  may  be  fuf- 
ficienily  deprefTed  by  the  Bafis  of  the  Tongue; 
and  it  may  raife  itfelf  again  by  its  own  Elafticity. 
The  Thyro  Epiglottici  and  Aryteno  Epiglottici 
may  ferve  to  fhut  any  lateral  Openings  that  might 
remain  v/hen  the  Epiglottis  is  deprefTed  by  the 
Balis  of  the  Tongue  j  and  the  Hyo  Epiglottici 
may  pull  it  a  little  forwards  in  flrong  Refpirations  ; 
as  Sighing,  Maftication,  &c. 

Singing  is  caufed  when  the  Air,  modulated 
through  various  Degrees  of  Acutenefs  and  Gra- 
vity, IS  expelled  through  the  Larynx,  while  it  is 
trem.bling  and  fufpended  betvv^een  two  contrary 
Pov/ers  :  And  herein  lies  the  principal  Difference 
between  the  chanting  of  fimple  Notes,  and  the 
Expreffion  of  Words.  Hence  it  appears  to  be  a 
laborious  A6tion,  by  reafon  of  the  continual  Con- 
tractions of  the  Mufcles,  which  keep  the  Larynx 
in  equilibrio  ;  and  hence  it  is,  that  Singing  makes 
a  Perfon  hot  -,  becaufe,  in  acute  Tones,  the  nar- 
rower Glottis  much  retards  the  Expiration  ;  while, 
at  the  fame  Time,  a  great  deal  of  Air  is  required 
to  give  Strength  to  the  Voice,  towards  which, 
again,  deep  infpirations  are  neceifary.  Hence, 
likewife,  _  the  Wind-pipe  is  rendered  very  dry, 
from  the  quicker  Paffage  or  Current  of  Air,  to 
prevent  which,  a  great  deal  of  Mufic  is  required  ; 
and  therefore  it  is,  that  there  are  fuch  Numbers  of 
mucous  Receptacles  in  the  Larynx  ;  among  which. 
Dr.  Haller  is  of  Opinion,  the  Veficles,  before  de» 
fcribed,  ought  to  be  numbered. 

M  m  3  3peech 
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speech  is  performed  by  the  Larynx  at  Reft,  or 
held  in  the  fame  Place,  in  Tones  of  Voice  differ- 
ing but  little  in  Acutenefs  and  Gravity  ;  but  then 
the  Voice  is  varioufly  changed,  or  modulated,  by 
the  Organs  of  the  Mouth.  Canorous  Speech  has 
a  Variation  in  the  Tone  or  Cadence  of  the  Voice, 
together  with  a  Modulation  of  it  by  the  Organs 
of  the  Mouth  at  the  fame  Time. 

All  Speech  is  reducible  to  the  Pronunciation  of 
Letters,  which  differ  in  various  Nations,  but  moft 
of  them  are  alike  all  the  World  over.  Of  thefe, 
feme  are  called  Vowels,  which  are  made  only  by 
an  Expreflion  of  the  Voice  through  the  Mouth, 
without  any  Application  of  the  Tongue  to  certain 
Parts  of  the  Mouth  i  but  Confonants  are  formed 
by  a  Collifion  of  the  Tongue  againft  certain  Parts 
of  the  Mouth,  Lips,  and  Teeth  :  But,  to  be  more 
particular  in  thefe  Matters,  is  befide  our  Purpofe, 
which  will  not  permit  us  to  expatiate  on  the  beau- 
tiful Art  of  Pronunciation. 

That  Art,  as  an  extraordinary  Inftance  of  me- 
chanical Knowledo;e,  has  fo  accurately  determined 
all  the  corporeal  Caufes,  concurring  to  each  Let- 
ter, that,  by  Infpecflion  only,  with  the  Afliftance 
of  Touch,  Letters  pronounced  are  underftood 
without  hearing  them,  and  the  attentive  Perfon  is 
thereby  taught  to  imitate  the  fame  Speech  by  a 
like  Ufe  of  the  Org-ans. 

o 

Whether  or  no  all  the  Difference  of  Tone  in 
the  Voice  depends  entirely  upon  the  Length  of  the 
Ligaments  of  the  Glottis,  increaled  by  the  fcu- 
tiform  Cartilage  drawn  forwards,  and  the  aryte- 
noid Cartilage  drawn  backwards,  in  fuch  a  Man- 
ner, that  the  (harpeil  are  thofe  made  by  the  Liga- 
ments in  the  greateil  Tenfion  ;  and,  therefore,  with 
a  quicker  Vibration  ^  This  had  been  advanced  by 
the  Experiments  of  fome  Gentlemen  of  Note,  and 
fince  repeated  by  other  Anaromiifs  (who  judge 

that 
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hat  the  tenfe  Cords  or  Ligaments  of  the  Glottis 
do,  from  the  Air  perflated  by  the  Wind-pipe,  pro- 
duce the  Voice,  and  its  feveral  Tones,  in  Ani- 
mals •,  fo  that  greater  Tenfity  and  Clofure  of  the 
Ligaments  yields  a  more  acute  Voice,  as  a  Laxity 
of  them  occafions  a  more  grave  Tone  of  the 
Voice.  That  thofe  Ligaments,  drawn  clofe,  fup- 
prefs  the  Voice  ;  or,  being  half  way  fhut,  and  the 
refl  open,  they  give  a  Tone  that  is  an  Oftave 
higher ;  as  a  third  Part  of  them,  thus  fhut,  yields 
a  Fifth  higher,  &c.)  I  Hiall  not  take  upon  me  to 
determine,  in  a  Matter  of  fuch  Importance,  that 
has  not  yet  fallen  under  my  Examination  experi- 
mentally ;  there  are  confiderable  Doubts,  or  Ob- 
jections, to  be  made  againft  this  Syftem,  taken 
"from  the  cartilaginous  and  oiTeous  Glottis,  which 
is  thus  immoveable,  and  in  no  ways  extenfible  in 
Birds ;  alfo  from  the  Voice  becoming  infalUbiy 
more  acute  in  Whiftling,  merely  by  a  Contraftion 
of  the  Lips  only ;  as  alfo  from  the  Inftance  of 
Wom.en,  who,  having  a  fliorter  Larynx  and  Glot- 
tis than  Men,  neverthelefs  utter  a  more  fhrill 
Voice  :  Likewife  from  the  Experiments,  by  which 
it  appears,  that  the  Tone  becomes  more  acute  by 
approximating  the  Ligaments  of  the  Glottis  nearer 
together  :  Again,  from  the  Doubtfulnefs  of  the 
Credit  upon  which  thofe  new  Experiments  are  pub- 
lifhed,  from  the  Want  of  a  Machine,  of  any  Per- 
fedion,  to  draw  the  fcutiform  Cartilage  forwards  -, 
and,  laftly,  from  a  ftrong  and  evident  Sufpicion, 
that  the  Author  of  the  Experiment  imagined  the 
fcutiform  Cartilage  to  be  drawn  forwards,  when 
it  was,  in  Fa6l,  only  elevated ;  therefore  this  In- 
vention merits  farther  Enquiry.  And  as  the  Au- 
thor's laudable  Endeavours  are  not  to  be  here  dif- 
cou raged  by  a  Refutation  ;  fo  neither  are  they  to 
be  haftily  einbraced  with  too  much  Credulity. 

M  m  4  The 
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The  Strength  of  the  Voice  is  proportionable  to 
the  Quantity  of  Air  blown  through  the  Glottis ; 
and   therefore  a  large  Pair  of  Lungs,  eafily  dila- 
table with  an  ample  Larynx  and  Trachea  Arteria, 
joined  with  a  powerful  Expiration,   all  conduce  to 
this   Effect  •,  but  acute   and  grave   Tones  ol  the 
Voice  we  obferve  to  arife  from  various  Caufes  : 
The  former  proceeds  from  a  Tenfion  and  Narrow - 
nefs  of  the  Glottis  •,  and  the  lattt^r  from  a  Relax- 
ation   and   Expanfion   of   it.     For   thus,  in   the 
former,  a  greater  Number  of  Air  Waves  are  fplit, 
in   the   fame  Time,  upon   the  Ligaments  or  the 
Glottis ;  whence  the  Tremors,  excited  at  the  fam.e 
Time,  are  more  numerous :  But  when  the  Glottis 
is  dilated,  the  contrary  ot  all  this  follows.     There- 
fore,  to  produce  an  acute  and  fhrill  Voice,  the 
Larynx  is  drav/n  up  more  pov/erfuUy,  as  the  Voice 
is  required  to  be  fnarper  •,  infomu-.  h,  that  an  In- 
clination   of  the  Head   forwards   is    called   in  to  * 
afTnl  j  by  which  the  Powers  of  the  Mufcles,  ele- 
vating the  Larynx,  are   rendered  more  full  and 
effeclual. 

The  Truth  of  this  is  confirmed  by  applying  the 
Fingers  to  the  Larynx  when  it  forms  an  acute 
Sound  :  For  then,  to  raife  the  Voice  an  06lave, 
you  will  eafily  perceive  it  to  afcend  near  Half  an 
Inch.  The  fame  is  alfo  evident  from  comparative 
Anatom.y,  v/hich  demonftrates  the  narrowell  Glot- 
tis, and  the  clofefb  Approximation  of  Cartilages, 
in  carnivorous  Birds ;  but  an  ample  or  broad  Glot- 
tis in  hoarfe  Animals,  £nd  llich  as  bellow  or  bleet. 

An  Inflance  of  this  we  have  in  Whiflhng  •, 
where  the  Sound  manifeilly  becomes  more  acute 
by  a  Contradion,  or  Narrownefs,  at  the  Mouth  : 
A.nd  alfo  in  Wind  mufical  Inllruments  ;  in  which 
a  Narrownefs  of  the  Mouth,  or  Opening  that  ex- 
pels the  Air,  with  a  Celerity  of  the  Wind  blown 
out,  are  the  Caufes  of  an  acute  or  flirill  Tone. 

Gravity 
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Gravity  of  the  Voice,  on  the  contrary,  follows 
from  a  Depreffion  of  the  Larynx  by  the  Caufes 
already  defcribed  ;  to  which  add,  a  broad  Glottis, 
and  very  ample  Larynx.  This  is  evident  to  the 
Touch  of  a  Finger  applied  to  the  Larynx,  when. 
a  Perfon  fings  -,  by  which  the  Defcent  of  it  is  ma- 
nifeftly  perceived  to  be  about  Half  an  Inch  for 
every  Oftave.  Hence  the  Voices  of  Males  are 
more  grave ;  and  the  lowefi;  Degrees  of  the  Voice 
degenerate  into  a  Mutenefs,  or  Whifpering.  Hal-» 
LER.  Prim.  Lin,  Phyfiolog. 
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Of  Respiration  and  Expiration; 
iiTfl,  the  Defcription  of  tiie  Muf- 
cles  employed  in  thefe  Offices*. 

'^^^^^^HE  Diaphragm  is  a  verv  broad  and 
i'^M  M^^.    thin  Mufcle,  fituated  at  die  Bafis  of 
the  Thorax,  and  fervinCT  as  a  tranf- 


^^  verfe  Partition  to  feparate  that  Cavity 
from  the  Abdomen.  For  this  Rea- 
fon,  the  Greeks  termed  it  Diaphragma-,  and  the 
Latins,  Septum  Tranfverfum,  It  torms  an  ob- 
lique inchned  Arch,  the  anterior  Part  of  which 
is  higheft,  and  the  pofterior  loweft  j  making  a  very 
acute  Angle  with  the  Back. 

It  is  looked  upon,  as  a  double  and  digaftric 
Mufcle,  compofed  of  two  different  Portions  :  One 
large  and  fuperior,  called  the  great  Mufcle  of  the 
Diaphragma  -,  the  other  fmall  and  inferior,  ap- 
pearing like  an  Appendix  to  the  other,  called  the 
fmall  or  inferior  Mufcle  of  the  Diaphragma. 

The  great  or  principal  Mufcle  is  [lelliy  in  its 
Circumference,  and  tendinous  and  aponeurotic  in 
the   Middle ;    which,  for  that  Reafon,    is    com- 


"•   WiNSLOW  has  reduced  theie  Mulclcs  to  eight  only,  vvliicli  is  -x 
Jrnnller  Number  than  were  bstore, 

--..    *  monlv 
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monly  called  Centrum  Nervum  or  Tendinofum. 
It  mull  not,  however,,  be  imagined,  that  this 
middle  Part  is  of  fmall  Extent,  or  that  it  is  round, 
becaufe  Anatomifts  have  ramed  it  the  Center ; 
for,  in  fo  doing,  they  had  Regard  only  to  its  Si- 
tuation, not  to  its  Form,  or  the  Space  it  occupies. 
It  is  of  a  confiderable  Breadth,  and  reprefents,  in 
fome  meafure,  a  Trefoil  Leaf;  fuppofing  the  Part 
to  which  the  Footftalk  is  fixed  to  be  flopedj  and 
that  this  Slope  is  turned  pofterioriy,  and  the  mid- 
dle convex  Part  anteriorly.  Win  slow  chofe  to 
call  it,  fimply,  the  middle  Aponeurolis,  or  apo- 
neurotic Plane  of  the  Diaphragm. 

The  mufculous  Circumference  is  radiated,  tO' 
the  Fibres  of  which  it  is  compofed,  being  fixed, 
by  one  Extremity,  to  the  Margin  of  the  middle 
Aponeurofis;  and,  by  the  other,  to  all  the  Bafis  of 
the  Cavity  of  the  Thorax  •,  being  inferred,  by  Di^ 
gitations,  into  the  inferior  Parts  of  the  Appendix 
of  the  Sternum,  of  the  loweft  true  Ribs,  of  all 
the  falfe  ones,  and  in  the  circumjacent  Vertebras. 

We  have,  therefore,  three  Kinds  of  Infertions ; 
one  fternal,  twelve  coftal,  fix  on  each  Side,  and 
two  vertebral,  one  on  each  Side. 

Thefe  laft  are  very  fmall,  and  fometimes  fearcely 
perceptible.  The  coital  Infertions  join  thofe  of 
the  Tranfverfalis  Abdominis,  but  do  not  mix  with 
them,  as  they  feem  to  do,  before  the  Membrane, 
which  covers  them,  is  removed.  I  need  not  men- 
tion here  fome  communicating  Fibres  of  the  fame 
Nature  with  thofe  found  in  other  Mufcles  ;  for  In- 
ftance,  between  the  Obliquus  Externus  and  Pecto- 
ral is  Major. 

The  Fibres  infer-ted  into  the  Appendix  En- 
fiformis  run  from  behind  anteriorly,  and  form 
a  fmall  parallel  Plane.  I  have  fometim-es  ob- 
ferved  a  Fafciculus  of  Fibres  detached  from  the 
inferior  Side  of  this  Plane,  to  defcend  on  the  in- 
ternal 
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ternal  Side  of  the  Linea  Alba,  into  which  it  is  in- 
ferted,  near  the  Umbilicus. 

The  firlt  coftal  Infertion  runs  a  httle  obhqueiy 
towards  the  Cartilage  of  the  feventh  true  Rib,  a 
triangular  Space  being  left  between  this,  and  the 
llernal  Infertion,  at  which  the  Pleura  and  Perito- 
neum meet.  The  Infertion  of  thefe  Fibres  is  very 
broad,  taking  up  about  two  Thirds  of  the  Car- 
tilap;e  of  the  feventh  Rib  and  a  fmall  Part  of  the 
Bone,  from  whence  it  reaches  beyond  the  Angle  of 
the  Cartilage. 

The  fecond  Infertion  is  into  the  whole  Cartilage 
of  the  firft  falfe  Rib,  the  third  partly  in  the  Bone 
and  partly  in  the  Cartilage  of  the  fecond  falfe  Rib, 
ihe  fourth  in  the  Bone,  and  fometimes  a  little  in 
the  Cartilage  of  the  third  falfe  Rib ;  the  firth  in 
the  Bone  and  a  little  in  the  Cartilage  of  the  fourth 
falfe  Rib,  being  broader  than  the  reil. 

The  fixth  is  in  the  Cartilage  of  the  lafi  falfe- 
Rib,  and  almoft  through  the  whole  Length  of  the 
Bone.  At  the  Plead  of  this  Rib  it  joins  the  ver- 
tebral Infertion  which  runs  from  the  lateral  Part 
©.f  the  laft  dorfal  Vertebra  to  the  firft  lumbar. 
Between  this  vertebral  Infertion  and  the  fecond 
Mufcle  of  the  Diaphragm  a  fmall  triangular  In- 
terftice  is  fometimes  left,  like  that  which  was  men- 
tioned in  fpeaking  of  the  firft  Infertion  :  Thefe 
Infertions,  and  that  in  the  laft  falfe  Rib,  join  the 
fuperior  Extremities  of  the  Pfoas  and  Triangu- 
laris, or  Quadratus  Lumborum,  and  fends  oft"  to 
them  fome  communicating  Fibres.  The  common 
Plane  of  thefe  laft  Infertions,  by  the  Separation  of 
the  third  Fibres,  form  a  Foramen  through  which 
■i.  Fafciculus  of  Nerves  palTes. 

It  is  to  be  obferved,  that  the  lateral  Infertions 
of  the  great  Mufcle  of  the  Diaphragm,  on  the 
right  Side,  appear  to  be  lower  than  thofe  on  the 
kft  Side  •,  and  that  the  right  lateral  Portion  ap- 
pears 
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pears  to  be  larger  than  the  left,  as  being  more 
arched. 

This  fmall  Miifcle  of  the  Diaphragm  is  thicker 
than  the  other,  but  of  much  lefs  Extent :  It  is 
fituated  along  the  anterior  Side  of  the  Bodies  of 
the  laft  Vertebra  of  the  Back  and  feveral  of  thofe 
of  the  Ltitpbars,  being  turned  a  little  to  the  Left. 
It  is  of  an  oblong  Form,  reprefenting,  in  fome 
meafure,  a  mufculous  Collar,  the  two  lateral  Por- 
tions of  which  crofs  each  other,  and  afterwards 
become  tendinous  towards  the  inferior  Part :  The 
fuperior  Part  of  the  Body  of  this  Mufcle  is  fixed 
in  the  Slope  of  the  middle  Aponeurofis  of  the 
great  Mufcle.  The  external  Margins  of  the  Als, 
or  lateral  Portions,  join  the  pofterior  Plane  of  the 
great  Mufcle,  and  thefe  Portions  adhere  to  the 
Body  of  the  laft  dorfal  Vertebra,  The  Extremi- 
ties, called  likewife  Crura,  or  Pillars,  are  inferred, 
by  feveral  tendinous  Digitations,  into  the  lumbal 
Vertebra. 

The  fuperior  Part  of  the  mufculous  Body  is 
formed  by  a  particular  Intertexture  of  Fibres  be- 
longing to  the  Al^ :  Thefe  two  Ais,  whereof 
that  towards  the  right  Side  is  generally  the  moft 
conliderable,  feparate  from  each  other,  and  form 
a  Foramen  Ovale  terminated  on  the  inferior  Part 
by  Fibres  detached  from  the  internal  Side  of  each 
Ala,  immediately  above  the  laft:  dorfal  Vertebra: 
Thefe  Fibres  decufiate  and  crofs  each  other,  and 
afterwards  thofe  vs/-hich  come  from  each  Ala  join 
that  on  the  other  Side,  fo  that  each  of  the  Crura 
is  a  Prcdudion  of  both  Ate. 

The  Fibres  which  come  from  the  left  Ala,  crofs 
-over  thofe  from  the  right  Ala,  and  this,  again, 
fends  a  fm.all  Fafciculus  of  Fibres  over  thole  of 
the  left  Ala  -,  afterwards  the  two  Crura,  part  from 
each  other. 
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The  right  Cms  is  larger  and  longer  than  the 
left,  and  is  always  inferted  into  the  tour  fuperior 
lumbal  Vertebrae,  and  often  in  the  filth  Hkewife, 
by  the  fame  Number  of  Digitations,  which  become 
more  and  more  tendinous  as  they  defcend,  and,  at 
length,  are  expanded  in  Form  of  an  Aponeurofis. 
This  Crus  lies  more  on  the  Middle  of  the  Bodies 
of  the  Vertebrae  than  on  the  right  Side. 

The  left  Crus  is  fmaller  and  fliorter,  and  lies 
more  on  the  Sides  of  the  Vertebra  :  It  is  fixed, 
by  Digitations,  to  the  three  fuperior  Vcrtebrrc  of 
the  Loins,  feldom  reaching  lower;  the  inferior 
Part  of  it  is  expanded  in  the  fame  Manner  as  the 
other,  and  the  two  Expanfions  fometimes  meet 
together. 

The  oval  Aperture  of  this  inferior  Mufcle  of 
the  Diaphragm  giv^es  PalTage  to  the  Extremity  of 
the  Oefophagus,  and  the  Aorta  lies  in  the  Inter- 
flice  between  the  two  Crura :  Immediately  above 
the  Aperture  a  thin  Fafciculus  of  Fibres  is  fent  off 
to  the  Stomach ;  and  fometimes  is  obferved  a 
larger  Fafciculus  at  the  inferior  Extremity  of  the 
A.perture,  fent  off  chiefly  from  the  right  Ala,  and 
accompanied  by  fome  tendinous  Fibres  from  the 
left,  which  feemed  to  run  to  the  Mefentery.  In 
the  middle  Aponeurofis  of  the  great  Mufcle,  a 
little  to  the  Right  of  the  anterior  Part  of  the  Slope, 
near  the  fmali  Mufcle,  is  a  round  Aperture,  which 
tranfmits  the  Trunk  of  the  Vena  Cava ;  the  Bor- 
der or  Circumference  of  this  Aperture  is  very  art- 
fully formed  by  an  oblique  and  fucceffive  Inter- 
texture  of  tendinous  Fibres,  almoil  like  the  Mar- 
gin of  a  wicker  Baflcet ;  and  is,  confequently,  in- 
capable either  of  Dilatation  or  Contraction,  by  the 
A6lion  of  the  Diaphragm. 

We  find,  therefore,  three  connderable  Aper- 
tures in  the  Diaphragm  :  One  round  and  tendi- 
nous, lor  the   Paffage  of   the  Vena  Cava  ;   one 

oval 
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oval  and  mufcuious,  for  the  Extremity  of  the 
Oefophagus  •,  and  one  forked,  partly  mufcuious, 
and  partly  tendinous,  for  the  Aorta.  The  round 
Aperture  is  to  the  right  Side,  fuperiorly  cloie  to 
the  right  Ala  of  the  fmall  Mufcle ;  the  oval 
Aperture  is  a  little  to  the  Left,  fo  that  the  right 
Ala,  which  is  between  thefe  two  Foramina,  lies 
almoft  diretflly  oppofite  to  the  Middle  of  the  Body 
of  the  eleventh  dorfal  Vertebra-,  the  tendinous 
Fork  is  under  the  oval  Aperture,  but  a  little  more 
towards  the  Middle. 

This  Situation,  well  confidered,  will  ferve  to 
juftify,  in  fome  meafure,  the  Defcriptions  and  Fi- 
gures of  the  antient  Anatomifls ;  efpecially  fmce 
the  right  Ala  of  the  fmall  Mufcle  is  larger  than 
the  left ',  and  fmce  it  was  an  eafy  Matter,  in  taking 
out  the  Diaphragm,  and  fpreading  it  on  a  Board, 
to  extend  it  too  much  towards  both  Sides. 

The  ScALENi  are  compound  Mufcles,  irregu- 
larly triangular  j  and  from  this  Figure  the  antient 
Greeks  gave  them  their  Name.  They  reckoned 
them  to  be  only  two  in  Number,  fituated  laterally 
on  the  Vertebra  of  the  Neck,  all  the  Way  down 
to  the  firft  and  fecond  true  Ribs  ;  afterwards  they 
were  divided  into  fix,  three  lying  on  each  Side ; 
but  I  have  commonly  found  no  more  than  two  on 
each  Side,  one  lying  upon  the  other  ^  the  firfl  of 
which  I  name  Scalenus  Pr.imus,  or  Prim^ 
CosT^;  the  other  Scalenus  Secundus,  or  Se- 
CUND^  CosT^. 

The  Scalenus  Primus  is  fixed  to  the  fuperior 
Part  of  the  external  Side  of  the  firft  Rib  by  two 
diftinft  Portions,  commonly  called  Branches,  one- 
anterior,  the  other  pofterior  :  The  anterior  Branch 
is  fixed  to  the  middle  Portion  of  the  Rib,  about 
an  Inch  from  the  Cartilage ;  from  thence  it  runs 
fuperiorly  oblique,  and  is  inferted  into  the  trani- 
3  verfe 
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verfe  Apophyfes  of  the  fixth,  fifth,  and  fometimes 
third  cervical  Vertebrae. 

The  poflerior  Branch  is  fixed  more  pofteriorly 
in  the  firft  Rib,  an  Intcrftice,  of  about  an  Inch, 
being  left  between  it  and  the  other  Branch,  thro' 
which  the  axillary  Artery  and  brachial  Nerves  are 
tranfmitted ;  from  thence  it  runs  fi^iperiorly  ob- 
lique behind  the  former,  and  is  inferted  into  all 
the  tranfverfe  cervical  Apophyfes. 

The  Scalenus  Secundus  is  fixed  a  little  more 
pofleriorly  in  the  external  Labium  of  the  fupericr 
Margin  of  the  fecond  Rib,  fometimes  by  two  fe- 
parate  Portions,  and  fometimes  without  any  Divi- 
fion ;  the  anterior  Portion  is  fixed  immediately 
under  the  poflerior  Portion  of  the  firft  Scalenus, 
by  a  fliort  flat  Tendon,  united  a  little  with  the  firft 
intercoftal  Mufcle  ;  from  thence  it  runs  fuperiorly 
over  the  poflerior  Portion  of  the  firft  Scalenus, 
communicating,  likewife,  with  that  Mufcle,  and 
is  fixed,  by  Infertions  partly  tendinous  and  partly 
mufculous,  in  the  tranfverfe  Apophyfes  of  the  four 
firft  cervical  Vertebrse. 

The  poflerior  Portion  is  fixed  in  the  fecond 
Rib,  more  pofleriorly  than  the  other  •,  from  thence 
it  runs  fuperiorly,  being  divided  into  two  Portions, 
whereof  one  is  inferted  into  the  tranfverfe  Apo- 
phyfes of  the  three  firft  cervical  Vertebrae,  behind 
the  Scalenus  Primus-,  the  other  Portion  runs  fu- 
periorly behind  the  former,  and  is  inferted  into 
the  tranfverfe  Apophyfes  of  the  two  firll  Ver- 
tebrae. 

The  vertebral  Infertions  of  both  Scaleni  vary, 
being  fometimes  confounded  with  each  other,  and 
fometimes  with  thofe  of  the  adjacent  Mufcles; 
behind  the  Scalenus  Secundus  there  is  a  fmall 
mufculous  Plane  inferted  into  the  tranfverfe  Apo- 
phyfis  cf  the  laft  cervical  Vertebra,  and  into  the 

fecond 
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fecond  Rib  :  This  does  not  belong  to  the  Scaleni, 
but  is  the  firft  of  the  Mufculi  Supra  Coftales, 
or  Levatores  Coflarum,  as  they  are  commonly 
called. 

In  differing  the  anterior  Portion  of  the  fecond 
Scalenus,  I  have  obferved  a  fmall  Mufcle,  fixed 
to  the  Extremity  of  the  tranfverfe  Apophyfis  of 
the  lafl:  cervical  Vertebra ;  which,  having  run 
down  from  thence  to  the  internal  and  inferior  Part 
of  the  firft  true  Rib,  was  flightly  inferted  there, 
and  feemed  to  continue  its  Courfe  to  the  convex 
Side  of  the  Pleura.  I  have  likev/ife  feen  all  the 
Scaleni  inferted  into  the  firft  Rib. 

The  Serratus  Posticus  Superior  is  a  flat 
thin  Mufcle,  fituated  in  the  fuperior  Part  of  the 
Back :  It  is  fixed  on  one  Side,  by  a  broad  Apo- 
neurofis,  to  the  inferior  Part  of  the  pofterior  cer- 
vical Ligament,  and  to  the  fpinal  Apophyfes  of 
the  two  laft  cervical  Vertebra,  and  the  two  firft  of 
the  Back. 

From  thence  it  runs  dov^n  a  little  obliquely 
forwards,  and  is  inferted,  by  broad  mufculous  Di- 
gitations,  into  the  pofterior  Part  of  the  fecond, 
third,  fourth,  and  fometimes  fifth  true  Ribs,  near 
their  Angles  •,  but  fometimes  it  has  no  Infertion 
into  the  fecond  Rib.  It  is  covered  by,  and  clofeJy 
united  with,  the  Rhomboi'des. 

The  Serratus  Posticus  Inferior  is  a  flat 
thin  Mufcle  lying  on  the  inferior  Part  of  the  Back. 
It  is  fixed  in  the  laft  fpinal  Apophyfis  of  the  Back, 
and  in  the  three  firft  of  the  Loins,  by  a  broad 
Aponeurofis ;  from  thence  it  runs  fuperiorly  a  little 
obliquely,  and  is  fixed,  by  mufculous  broad  Digi- 
tations,  in  the  laft  four  falfe  Ribs :  Its  Infertion 
into  the  loweft  Rib  is  near  the  Cartilage,  and  in 
the  other  three  near  their  Angles.  It  is  covered 
by  the  LatifTimus  Dorfi,  to  which  it  adheres  very 
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clofely,  and  covers  the  Sacro  Lumbaris  and  Lon- 
gifTimus  Dorfi. 

The  Intercostal  Muscles  are  thin  fielhy 
Planes,  lying  in  the  Intcrftices  between  the  Ribsy 
their  Fibres  running  obliquely  from  one  Rib  to 
another:  In  each  Interftice  lie  two  Planes,  an  ex- 
ternal and  an  internal,  clofely  joined  together,  no- 
thing but  a  thin,  fine,  cellular,  membranous  Web 
coming  between  them. 

According  to  this  natural  Divifion,  there  muft 
be  forty- four  intercoftal  Mufcles  in  the  twenty- two 
Interftices  left  between  the  twenty-four  Ribs  •,  and 
of  thefe  there  are  eleven  external,  and  eleven  in- 
ternal, on  each  Side  :  The  Fibres  of  the  external 
Intercoftals  run  down  from  behind  forwards,  and 
thofe  of  the  internal  Intercoftals  from  before  back- 
wards, fo  that  the  Fibres  of  thefe  two  Series  of 
Mufcles  crofs  each  other. 

The  external  Intercoftals  extend  commonly 
from  the  Vertebrae  to  the  Extremity  of  the  fupe- 
rior  Labium  of  the  bony  Portion  of  each  Rib, 
and  go  no  farther  -,  the  internal  begin  anteriorly 
near  the  Sternum,  and -end  pofteriorly  at  the  Angle 
of  each  Rib. 

Therefore,  between  thefe  Ano;les  and  the  Carti- 
lages,  thefe  mufculous  Planes  are  double  i  the  Fi- 
bres, by  their  oppofite  Diredlions,  reprefenting  the 
Letter  X  :  But  from  the  Vertebra  to  the  bony 
Angles,  and  in  the  Interftices  between  the  cartila- 
ginous Portions,  the  Plane  is  fingle,  being  that  of 
t  le  external  Mufcles  pofteriorly,  and  of  the  in- 
ternal anteriorly. 

The  Fibres  of  the  external  Intercoftals  are  very 
oblique  near  the  Vertebra  ;  but  this  Obliquity  de- 
creafes  infenfibly  towards  the  anterior  Extremities 
of  the  Ribs  :  Their  Infertions  begin  at  the  Liga- 
ments by  which  the  Ribs  are  faftcned  to  the  tranf- 
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verfe  Apophyfes.  They  are  a  little  tendinous, 
and  run  for  a  fmall  Space  beyond  the  Margin,  on 
the  external  Side  of  each  Rib. 

The  Fibres  of  the  internal  Intercoftals  are,  in 
general,  fhorter,  and  lefs  oblique,  than  the  former: 
They  fill  almoft  entirely  the  Interftices  between  the 
Cartilaginous  Portions,  and  are  covered  externally 
by  a  ligamentary  Membrane,  the  Fibres  of  which, 
running  in  an  oppofite  Direftion  to  thofe  of  the 
Mufcles,  have  been  miftaken  for  Continuations  of 
the  external  Intercoftals,  over  which  this  Mem- 
brane is  likewife  fpread,  only  a  little  diminilhea  in 
Thicknefs. 

Any  Portion  of  the  Thorax  of  an  Animal  may 
be  boiled  fo  much,  as  that  the  Flefh  fhall  eafily 
part  from  the  Bones  -,  and  the  Ribs  may  be  drawn 
out,  difordering  neither  the  Mufcles  nor  Mem- 
branes. But  we  are  not  from  thence  to  conclude, 
that  all  the  Intercoftals,  on  one  Side  of  tke  Tho- 
rax, make  but  one  Mufcle  ;  becaufe,  by  the  fame 
way  of  Reafoning,  it  miglit  be  proved,  that  all 
the  Mufcles  which  immediately  furround  the  Os 
Femoris  are  but  one  :  Since,  by  a  like  Experiment, 
they,  together  with  the  Periofteum,  may  be  en- 
tirely feparated  from  the  Bone,  without  breaking 
their  Fibres, 

The  Supra  Costales,  commonly  called  Le- 
VATORES  CosTARUM,  which  Name  was  given 
them  by  Steno,  but  he  did  not  pretend  to  have 
difcovered  them-,  they  are  irregularly triangular,and 
fituated  on  the  pofterior  Part  of  the  Ribs,  near  the 
Vertebra. 

Each  of  thefe  Mufcles  is  fixed,  by  one  tendinous 
Extremity,  in  the  tranfverfe  Apophyfis  which  lies 
above  the  Articulation  of  each  Rib,  and  to  the 
adjacent  Ligaments  •,  the  firft  being  inferted  into 
the  tranfverfe  Apophyfis  of  the  laft  cervical  Ver-^ 
N  n  2  tebra, 
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tebra,  and  the  laft  into  that  of  the  eleventh  Ver- 
tebra of  the  Back. 

From  thence  the  mufculous  Fibres  run  inferior!-/ 
obHque,  increafing  in  Breadth  as  they  defcend, 
and  are  inferted  into  the  pofterior  Part  of  the  ex- 
ternal Side  of  the  following  Rib  :  Some  of  the 
Fibres  often  pafs  beyond  that  Rib,  and  are  fixed,  in 
one  or  more  of  the  Ribs  below  it,  by  feveral  Di- 
gitations,  which  lie  at  a  greater  Diilance  from  the 
VertebrfE  in  Proportion  as  they  run  inferiorly  ;  in 
the  inferior  Ribs  thefe  Digitations  are  more  con- 
fiderable  than  in  the  fuperior. 

The  Sub  Costales  are  mufculous  Planes  of 
different  Breadths,  and  very  thin,  fituated  more 
or  lefs  obliquely  on  the  internal  Sides  of  the  Ribs 
Dear  their  bony  Angles,  and  running  in  the  fame 
Direction  with  the  external  Intercoflals. 

They  are  fixed,  by  both  Extremities,  in  the 
Ribs  ;  ihe  inferior  Extremity  being  always  at  a 
greaterTDiftance  from  the  Vertebra  than  the  fupe- 
rior, and  feveral  Ribs  lying  between  the  two  In- 
fertions. 

Thefe  Mufcles  are  more  vifible  in  the  inferior 
Ribs  than  in  the  fuperior ;  and  they  adhere  ciofely 
to  the  Ribs  which  lie  between  their  Infertions. 

The  Sterno  Costales,  vulgarly  Triantgula- 
risSterni,  are  five  Pairs  of  mufculous  Lamina, 
difpofed  more  or  lefs  obliquely  on  each  Side  the 
Sternum,  on  the  internal  Side  of  the  Cartilages  of 
the  fecond,  third,  fourth,  fifth,  and  fixth  true 
Ribs. 

They  are  inferted,  by  one  Extremity,  into  the 
internal  Margins  ,  of  all  the  inferior  Flalf  of  the 
Sternum ;  from  thence  the  firft  Mufcle,  on  each 
Side,  runs  oblique  fuperiorly,  and  is  fixed  in 
the  Cartilage  ot  the  fecond  Rib ;  the  fecond 
runs  lefs  obliquely  to  its  Infertion  into  the  Car- 
tilage 
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tilage  of  the  third  Rib;  the  reft  are  inferted,  in 
the  lame  Manner,  into  the  Cartilages  of  the  fol- 
lowing Ribs ;  their  Obliquity  decreafing,  and  their 
Length  increafing.,  in  Proportion  as  they  are  fitu- 
ated  lower  down^  fo  that  the  loweft  is  almofi 
tranfverfe. 

This  laft  Mufcle,  which  is  fixed  by  one  Extre- 
mity in  the  Cartilage  of  the  fixth  true  Rib,  near 
the  Bone,  and  feems  to  pafs  the  Appendix  Enfi- 
fonnis  immediately  above  the  Infertion  of  the 
Diaphragm  into  that  Appendix,  and  to  join  the 
Mufcle  on  the  other  Side.  The  fuperior  Portions 
of  the  tranfverfe  Mufcles  of  the  Abdomea,  united 
with  the  inferior  Sterno  Coftaies,  have  nearly  the 
fame  Appearance;  fo  that  thefe  might  be  reck- 
oned to  belong  to  the  Tranfverfales,  did  not  the 
Infertion  of  the  Diaphragm  come  between  them. 

Uses  of  the  Muscles  employed  in 
Respiration. 

In  defcribing  thefe  Mufcles,  we  began  with  the 
Diaphragm  ;  but  its  Ufe  will  be  defcribed  laft. 

TheScALENi  feem  better  Htted  for  the  Motions 
of  the  Neck,  than  for  thofe  of  Refpiration. 

The  Serratus  Posticus  Superior  is  difpofed 
to  move  upwards  the  three  or  four  fuperior  Ribs 
next  the  firft ;  and  if  any  Portion  of  this  Mufcle 
fhould  be  obferved  to  be  inferted  into  the  firfb 
Rib,  that  could  only  ferve  for  the  Motion  of  the 
Vertebrae  with  which  that  Rib  is  articulated,  and 
not  for  the  Motion  of  the  Rib  itfelf,  becaufe  of 
the  Stiffhefs  and  Immobility  of  its  cartilaginous 
Portion. 

The  Serratus  Posticus  Inferior  is  flill 
better  difpofed  for  depreffing  and  keeping  down 
xhe  laft  three  or  four  falfe  Ribs. 

N  n  3  The 
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The  Ufe  which  has  been  afligned  to  thefe  two 
Mufcles,  of  being  Vaginas  or  moveable  Frnsna  to 
the  Longiffimus  Dorfi  and  Sacro  Lnmbaris,  is 
without  Foundation  -,  for  the  Portions  of  thefe 
Mufcles,  covered  by  the  Serrati,  have  no  more 
Need  of  fuch  a  Contrivance,  than  thofe  which  are 
not  covered  by  them. 

The  poflerior  Fibres  of  the  external  Inter- 
cosTALs  are  fixed,  by  their  fuperior  Extremities, 
fo  near  the  Articulation  of  the  Ribs  with  the  Ver- 
tebrae, that  they  cannot  deprefs  that  Rib  into  which 
they  are  fo  inferted  ;  whereas  the  Infertions  of  their 
inferior  Extremities  into  the  following  Rib,  being 
at  a  greater  Diftance  from  the  Articulation,  they 
may  move  that  Rib  upwards  :  And  from  thence 
it  follows,  that  all  the  remaining  Part  of  each  ex- 
ternal Intercoflal,  which  terminates  at  the  offeous 
Extremity  of  each  Rib,  can  only  ferve  to  raife  the 
inferior  Rib  towards  the  fuperior. 

The  anterior  Fibres  of  the  internal  Inter- 
cosTALS  are  fo  near  the  Articulation  of  the  Ribs 
with  the  Sternum,  that  they  cannot  deprefs  that 
Cartilage  into  which  each  of  them  is  inferted ; 
whereas  the  inferior  Infertions  of  thefe  Fibres, 
being  at  a  greater  Diftance  from  the  Articulation, 
they  are  in  a  Condition  to  raife  the  Cartilages  into 
which  they  are  fo  inferted :  From  whence  it  fol- 
lows, that  all  the  internal  intercoftal  Mufcles  have 
the  fame  Ufe  with  the  external  -,  and  that  they  can 
have  no  other. 

The  Portions  which  lie  between  the  two  Extre- 
mities of  the  Ribs,  ferve  to  increafe  the  Force  of 
the  fame  uniform  Aflion  :  And  the  firft  Rib,  be- 
ing immoveable,  ferves  for  a  fixed  Point  for  the 
Motions  of  all  the  other  Ribs  •,  and  each  Rib,  in 
particular,  ferves  for  a  fixed  Point  for  the  Motion 
pf  that  below  it. 

The 
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The  Supra  Costales  are  powerful  Afliftants 
to  the  Intercoftals,  in  their  common  Aftion ;  and 
are,  therefore,   very  properly  termed  Levatores 

COSTARUM. 

But  we  muft  not  confound  with  thefe,  a  fmall 
Mufcle  immediately  above  the  firft  Rib,  which, 
by  its  Infertion  into  that  Rib,  looks  like  them,  at 
firft  Sight. 

The  Infertions  and  Dire6lion  of  the  Sterno 
Costales,  being  carefully  examined,  it  will  be 
found,  that  their  Ufe  is,  to  deprefs  the  cartila- 
ginous Portions  and  anterior  Extremities  of  the 
Ribs,  efpecially  the  fuperior  ones,  except  the  firft; 
and,  at  the  fame  Time,  to  draw  the  Cartilages  of 
the  inferior  Ribs  near  to  the  Sternum,  by  reafon 
of  the  Curvature.  They  may,  therefore,  very  well 
be  called  Depressores  Costarum,  as  the  Supra 
Costales  are  named  Levatores. 

The  Sub  Costales  have  the  fuperior  Extre- 
mities of  their  Fibres  much  more  diftant  from  the 
vertebral  Articulations  of  the  Ribs  than  the  infe- 
rior ones  :  Whence  it  follows,  that  they  can  more 
eafily  move  the  fuperior  than  the  inferior  Ribs  ; 
and,  confequently,  that  they  are  Affiftants  to  the 
Sterno  Coftales. 

The  Diaphragm,  together  with  the  Inter- 
costal Muscles,  Ribs,  Sternum,  and  Dorsal 
Vertebra,  form  the  Cavity  of  the  Thorax  ; 
and  it  divides  this  Cavity  from  that  of  the  Ab- 
domen. 

Its  particular  Ufe  is,  to  be  the  principal  Organ 
of  Refpiration  •,  that  is,  of  the  alternate  Expan- 
sion and  Contraftion  of  the  Thorax. 

The  other  Mufcles,  already  mentioned,  are  to 
be  confidered  only  as  Aflifcants  and  Direftors,  in 
order  to  facilitate  and  regulate  the  Motions  which, 
in  the  ordinary  State,  are  perpetual  ;  but  which 
may,  by  the  Adion  of  thefe  other  Mufcles,  be 
N  n  4  acce- 
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accelerated,  retarded,  or  even  iufpended,  for  Tome 
Time. 

The  Diaphragm  may  move  when  the  Ribs  are 
at  Reft ;  and,  confequently,  without  the  xYrfiftance 
of  the  Mufcles  which  move  the  Ribs  •,  and  this 
Motion  may  be  fufficient  to  keep  up  the  alternate 
Dilatation  and  Contraftion  of  the  Thorax  ;  with- 
out which,  an  Animal  cannot  live. 

In  a  Word,  we  may  continually  infpire  and  ex- 
pire, by  means  of  the  Diaphragm,  whether  the 
Ribs  move,  or  remain  at  Reft ;  and  whether  the 
Thorax  be  kept,  for  a  confiderable  Time,  in  a  State 
of  great  Dilatation,  or  great  Contracflion  :  For  this 
does  not  hinder  the  Diaphragm  from  continuing 
its  Motions. 

Of  Inspiration  and  Expiration. 

The  Quantity  of  Blood  which  enters  the  Lungs 
is  exceeding  great  •,  equal  to  (or  even,  perhaps, 
greater  than)  that  which  is  fent,  in  the  fame  Time, 
throughout  the  reft  of  the  whole  Body  :  Which 
therefore  demonftrates  fome  very  confiderable  Ufes 
proper  to  this  Vifcus. 

And  that  this  Ufe  depends  manifeftly  upon  the 
Air,  appears,  from  the  univerfal  Confent  of  Na- 
ture ;  in  which  we  fcarce  find  any  Animal  with- 
out Breathing :  Alfo,  from  the  Strufture  of  the 
Lungs  in  a  Foetus  -,  in  which,  for  want  of  Air, 
they  are  ufelefs ;  receiving  only  a  fmall  Portion  of 
the  Blood  which  the  pulmonary  Artery  conducts 
from  the  Heart. 

W>  fnall  now,  therefore,  fpeak  of  the  Nature  of 
Refpiration  ;  by  which  the  Air  is  drawn  into,  anc} 
expelled  from,  the  Lungs. 

The  Element  of  Air  appears,  from  the  Prin- 
ciples of  Philofophy,  to  be  an  elaftic,  invifible, 
and  fonorous  Fluid ;  but  the  atmofpherical  Air, 

which 
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which  we  commonly  receive  into  the  Lungs,  is 
impure,  filled  with  a  great  Qiiantity  of  aqueous 
Vapours,  the  Seeds  of  Plants  and  Animals,  and 
other  heterogeneous  Bodies,  but  in  very  minute 
Particles  -,  fo  that  its  fpecific  Gravity  is  about  850 
Times  lefs  than  that  of  Water, 

This  Air,  which  furrounds  the  Earth  on  all 
Sides,  being  prefTed  by  the  incumbent  Columns  of 
its  own  Mafs,  perpendicularly,  laterally,  and  in 
ail  poffible  Direcflions  -,  enters,  wherever  it  meets 
a  lefs  Refiftance,  with  a  confiderabie  Force ;  as 
appears,  from  Experiments  made  with  empty  or 
exhaufted  Veflels,  and  by  the  Air  Pump. 

This  Air  is  excluded  from  all  Parts  of  the  hu- 
man Body  by  the  furrounding  clofe  Skin,  which, 
even  when  dried,  or  tanned,  is  impervious  to  the 
Air ;  but  more  fo  as  under  the  Skin  is  placed  the 
Fat,  making  an  equal  Refiftance  to  the  narrow 
Openings  of  the  abforbing  Veffels. 

It  therefore  now  remains  for  us  to  enquire,  Why 
the  Air  enters  the  Lungs  of  an  adult  Perfon  ?  For 
with  this  they  are,  in  a  Manner,  conftantly  full ; 
and,  confequentiy,  are  equally  prefied,  and  refift- 
ing  the  Weight  of  the  whole  Atmofphere.  But 
that  the  Lungs  always  contain  Air,  is  evident  % 
becaufe,  how  clofe  foever  you  comprefs  them,  they 
will  ftill  be  fpecifically  lighter  than  Water  •,  and 
even  in  a  Foetus,  after  they  have  been  inflated  but 
a  fmall  Number  of  Times,  they  always  fwim : 
Whereas,  before  Breathing,  they  fink  in  Water, 
if  they  h^ve  not,  as  yet,  given  Admittance  to  the 
Air. 

The  Equilibrium  of  the  Air's  PreflTure  being 
removed  in  any  Place,  it  conftantly  defcends  or 
flows  that  Way  where  it  is  leaft  refifted  :  There- 
fore, for  the  Air  to  enter  the  Lungs,  they  muft 
make  a  lefs  Refiftance  to  it  than  before  -,  namely, 
fhe  Air,  which  is  already  in  the  cellular  Fabric  of 

the 
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the  Lungs,  muft  be  rarefied  :  But  this  Effcdl  will 
follow,  it  the  Cavity  of  the  Thorax,  in  which  the 
Lungs  are  contained,  and  which  they  exadlly  filJ, 
be  dilated.  Thus  the  i\ir,  "which  is  always  in  the 
Lungs,  expands  into  a  larger  Space  •,  by  which 
means,  being  weakened  in  its  Spring,  it  makes  a 
lefs  Refiftance  to  the  external  Air  •,  and,  confe- 
quently,  a  Portion  of  the  faid  external  Air  de- 
fcends  into  the  Lungs  fuflicient  to  reftore  the  con- 
fined and  rarefied  Air,  filling  the  Lungs  to  the 
lame  Denfity  with  that  of  the  external  Air. 

We  have  hitherto  furveyed  the  Powers  which 
are  able  to  increafe  the  Capacity  of  the  Thorax  in 
all  its  Dimenfions ;  it  therefore  remains,  that  the 
Air,  which  is  a  heavy  Fluid,  and  preffed  on  all 
Sides  by  the  incumbent  Columns  of  the  Atmo- 
fphere,  mufl  now  enter  the  Thorax  or  Lungs  by 
the  greater  Force  which  it  has  over  that  little  ra- 
refied Air  already  in  the  Lungs  •,  or  yet  more  pow- 
erfully, if  they  contain  no  Air  at  all.  In  this 
A6tion,  therefore,  which  is  called  Infpiration,  the 
Bronchia,  or  Branches  of  the  Wind-pipe,  are 
every  w^ay  increafed,  both  in  Length  and  Dia- 
meter •,  becaufe  all  the  Diameters  of  the  Thorax 
are  increafed  :  But,  in  this  A61,  the  inflated  Lungs 
always  follow  clofely  contiguous  to  the  Pleura, 
without  leaving  any  intermediate  Space  :  At  the 
fame  Time  the  pulmonary  fanguineous  VelTels, 
which  are  wrapped  up,  together  with  the  Bron- 
chia, in  a  Covering  of  the  cellular  Subllance,  are 
likewife,  with  them,  extencied  in  Length,  and 
fpread  out  from  fmaller  into  larger  Angles  •,  by 
which  means,  the  Circulation  thro'  them  is  ren- 
dered eafier.  Whilft  this  is  performing,  the  vefi- 
cular  Subftance,  or  Flefli  of  the  Lungs  them- 
felves,  filled  with  Air,  increafes  thole  Spaces  thro' 
which  the  capillary  fanguineous  VelTels  of  the 
Lungs  make  their  Progrefs ,  whereby  the  veficular 

Prefliire, 
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Prefilire  upon  each  other,  and  upon  the  adjacent 
Veffels,  is  diminiihed  :  Thus,  therefore,  the  Blood 
will  flow,  with  a  greater  Celerity,  into  and  thro'  the 
larger  and  finailer  Veffels  of  the  Lungs.  Hence, 
we  obferve,  the  Pulfe  is  quicker,  during  the  Time 
of  Infpiration.  But  as  for  the  Preffjre  of  the  Air 
upon  the  Blood  in  the  Lungs,  in  this  Aftion,  it  is 
fo  inconfiderable,  as  not  to  deferve  our  Notice*. 

It  is  doubted  by  fome,  whether  there  be  not  Air 
between  the  Lungs  and  Thorax  ;  and  whether  this 
Air,  being  rarefied  in  Infpiration,  is  not  after- 
wards condenfed,  fo  as  to  comprefs  the  Lungs,  and 
caufe  Infpiration.  And  they  again  aflc,  Whether 
this  Opinion  be  not  confirmed  by  the  Inftances  of 
Birds,  in  which  we  find  this  Matter  to  be  truly  fo? 
But  we  fee  every  Thing  concurs  to  confute  this 
Opinion. 

For,  r .  Immediately  behind  the  Pleura,  in  liv- 
ing Quadrupedes,  as  well  as  in  dead  human  Bo- 
dies, the  Lungs  are  contiguoufly  vifible  to  the 
naked  Eye,  without  any  intermediate  Space  be- 
tween them  ;  but,  the  Pleura  being  perforated,  the 
Lungs  are  immediately,  by  the  contiguous  Air  that 
enters,  preffed  together  towards  the  Vertebrse. 

2.  Large  Wounds,  admitting  the  Air  only  into 
.one  Cavity  of  the  Thorax,  diminifli  Refpiration  ; 
but  fuch  Wounds  as  let  the  Air  into  both  Cavities, 
quite  fuffocate  or  fupprefs  Refpiration. 

3.  The  Thorax,  being  opened  under  Water, 
fends  out  no  Bubbles  of  Air  thro'  the  faid  Water. 

Again,  4.  The  imaginary  Space  between  the 
Lungs   and   the  Thorax  is   always  filled  with  a 


*  The  Preffure  of  the  Atmofphore  is  nevei-  (naturally)  fo  much 
■increaied,  as  to  urge  the  Air  tlu-ough  the  Pores  of  the  Lungs  into  the 
Blood,  as  it  may  eafily  be  forced,  by  Art,  with  a  Syringe  j  although 
^ome  of  the  Air  may  be  fubfcantially  expelled  or  abforbed  this  Way, 
as  it  is  in  comm,on  through  the  Pores  of  all  other  Bodies,  v/hilil  it  ap- 
proaches to  a  folid  or  fixed  Plate. 

^  watery 
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watery  or  ferons  Vapour,  or  die  by  the  fame  Va- 
pour condenfed  into  a  watery  Lymph. 

5.  If  the  Lungs  adhere,  they  injure  Rcfpiration 
■but  in  a  finall  Degree  •,  which  ought  entirely  to 
ceafe,  if  it  requires  an  intermediate  Air  between 
the  Lungs  and  Thorax. 

6.  Finally,  The  external  Air,  being  admitted 
into  any  of  the  internal  Membranes  of  the  human 
Body,  deftroys  their  Texture,  if  they  are  not  de- 
fended by  a  plentiful  Mucus  -,  of  which  we  can 
find  none,  either  upon  the  Surface  of  the  Lungs, 
or  of  the  Pleura. 

After  the  Thorax  has  been  every  Way  dilated, 
by  the  faid  Powers,  as  far  as  it  well  can  be,  or  as 
far  as  is  fufficient  for  the  Purpofes  -of  Life  and 
Death  ;  the  Air,  thus  received  into  a  Place  con- 
ftantly  near  thirty  Degrees  hotter  than  itfelf*, 
grows  warm  there  from  the  Blood,  from  which  it 
acquires  about  fifteen  Degrees  of  Heat :  There- 
fore the  Air,  thus  expanding  the  Cells  to  their  ut- 
moft  Extent,  whofe  Dilatation,  at  the  fame  Time, 
meets  with  no  empty  Space  in  the  Thorax  ;  the 
Blood,  thereupon,  begins  to  be  flopped,  by  the 
Air's  Expanfion  (being  then  rarefied  and  expanded 
to  a  twelfth  Part  of  its  former  Bulk),  compreffing 
the  leaft  VefTels  -,  by  which  means,  a  new  Refin- 
ance arifes  to  the  Blood,  perpetually  flowing  from 
the  Heart  into  the  Lungs  :  And  therefore  v/e  fee, 
in  hard  Strainins:,  and  Ions;  Retenfions  of  the 
Breath,  the  Blood  fiiagnates  in  the  Veins,  efpecially 
about  the  Head,  before  the  right  Side  of  the 
Heart,  which  is  now  fliut,  becaufe  unable  to  empty 


*  The  middle  Degree  of  the  Air's  Heat,  in  the  northern  Countries 
of  Europe,  inonnts  tlie  Thermometer  to  abo\it  48  Degrees,  while 
the  mean  Heat  of  the  expired  Air  from  the  Lungs  is  94.  Degrees  ;  of 
which,  the  Difference,  4.6  Degrees  of  Heat,  is  gained  by  the  Air  from 
the  Blood;  fmce  the  Breath  feems  to  have  the  fume  Heat  with  the 
Lunes,  in  its  Contaft. 

itfclf 
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itlelf  into  the  Lungs ;  whereupon  the  Face  fwells, 
looks  red,  and  fometimes  the  Veins  of  the  Brain^ 
Neck,  Inteftines,  Kidneys,  Lungs,  or  even  the 
right  Auricle  itfelf,  will  be  burfted  with  Violence. 

Such  is  the  Caufe  of  Death,  in  thofe  who  are 
fuffocated  by  comprefied  Air,  by  drowning  in  Wa- 
ter, or  by  ftrangling  with  Cords.  Therefore  that 
Anguifh  or  Uneafmefs  which  arifes  from  the  Stop- 
page of  the  Blood  in  its  Courfe  through  the  Lungs 
of  a  healthy  Perfon,  is  the  Occafion  v/hich  excites 
him  to  open  or  relax  again  the  Powers  of  Infpi- 
ration,  and  immediately  to  ftir  up  the  Forces 
which  concur  to  Expiration,  thereby  to  free  the 
Thorax  and  Lungs  from  the  too  much  rarefied 
Air. 

The  Powers  concerned  in  Expiration  are,  chiefly, 
the  oblique  Mufcies  of  the  Abdomen,  together 
with  the  Recti  and  tranfverfe  ones.  The  former 
of  thefe  are,  in  one  Part  of  them,  faftened  to  the 
inferior  Ribs ;  and,  in  another  Part,  they  are  at- 
tached to  the  Os  Pubis  and  Ilium,  as  a  fixed  Point 
with  Helped:  to  the  Bread  :  Therefore  the  Mufculi 
ReAi,  being  contra6led,  deprefs  the  Arch  or  Con- 
vexity into  which  the  abdominal  Vifcera  are  thrufi 
by  the  Diaphragm,  and  bring  the  fame  nearer  to 
a  ftrait  Line ;  and,  at  the  fame  Time,  the  abdo- 
minal Vifcera  are  preffed  by  thofe  Mufcies,  fupe- 
riorly  and  poileriorly,  againft  the  Diaphragm, 
which,  alone,  is  able  to  give  way  and  yield  up  into 
the  Thorax,  which,  at  that  Time,  is  rendered 
iiiorter.  The  oblique  Mufcies,  for  the  fame  Rea- 
fons,  comprefs  the  lateral  Parts  of  the  Abdomen, 
and  urge  the  Liver,  Spleen,  and  Stomach,  fupe- 
riorly  j  and,  laftly,  they  draw  down  the  Ribs, 
which  were  before  elevated  by  the  Intercoftals, 
The  tranfverfe  Mufcies,  indeed,  do  not  draw  down 
the  Ribs  •,  but  they  pull  the  Cartilages  of  the  falfe 
Ribs  a  little  internally,  and  render  the  whole  Ca- 
pacity 
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pacity  of  the  Abdomen  lefs  •,  whiJft,  at  the  fame 
Time,  they  urge  the  Vifcera  againft  the  Dia- 
phragm. By  thefe  Means,  the  Thorax,  contrary 
to  its  former  State,  is  every  way  rendered  nar- 
rower and  fhorter,  fo  as  to  expel  as  much  Air  out 
of  the  Lungs  as  is  fuffxient  to  relieve  the  Un- 
eafinefs  caufed  by  its  Retention.  At  the  fame 
Time,  the  mufcular  Fabric  of  the  Bronchia  exerts 
a  Pov/er  of  Contraflion  againft  the  diftending  Air, 
fo  as  to  promote  its  Expullion  ;  and  the  Ribs  them- 
felves  likewife  returning,  by  their  Elafticity,  to 
that  Situation  and  Reft  which  their  Articulations 
require  in  a  State  of  Expiration,  do  all  of  them 
fly  upwards  together,  as  foon  as  the  extending 
Powers  ceafe  j  whereupon,  their  Elafticity  reftores 
them  fpontaneoufly  to  their  refpeftive  Places,  du- 
ring Expiration.  From  hence  Expiration  becomes 
eafier  than  Infpiration,  and  quicker  in  the  Propor- 
tion of  two  to  three ;  and  from  hence  it  remains 
always  as  the  laft  A61  in  a  dying  Perfon.  The 
triangular  Mufcle,  alfo,  of  the  Sternum,  by  ele- 
vating the  Cartilages  of  the  true  Ribs,  together 
with  the  Sternum  itfelf,  which  they  draw  upwards 
and  backwards,  has  fome  fmall  Share  in  this 
Action. 

•  In  a  more  powerful  Refpiration*,  when  the 
Infpirations  are  made  wilfully  greater,  the  Expi- 
rations are  likewife  increaied  by  the  Aflift-ance  of 
fome  other  Powers,  as  the  Sacro  Lumbalis,  Lon- 
giffimus,  and  Qiiadratus  Mufcles  ol"  the  Back  and 

'■*  We  are  veiy  renfible,  that,  in  Efforts  where  great  Strength  i'^  re- 
quifite,  we  l"ii(penii  Reipiration,  in  retaining  as  innch  Air  as  po'lihle 
in  the  Li.ngs,  and  by  tlie  extremj  I'cnfion  of  all  the  Organs  lubler- 
Vient  to  RelpiraUon  at  that  Time,  that  we  explain  how  the  Italian 
Wonianj  feen  in  London,  could  bear  lb  ^reat  a  Weight  upon  lier  j 
and  the  Man,  I  law  at  Pai  is,  1-  ing  on  a  Plank,  luppcrted  only  at  both 
£nds,  and  having  on  his  Brealt  an  Anvil  of  iix  Hundred  Pounils 
Weight ;  and  lufters  a  Bur  of  iron  to  be  beat  on  the  Anvil  witli  laige 
Hammers . 

Loins. 
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Loins.  This  Force,  by  which  the  Air  is  blown 
out  of  the  Lungs  through  a  Tube,  is  fufficicnt  to 
carry  a  leaden  Bullet,  weighing  above  a  Dram,  to 
the  Dlftance  of  one  Hundred  and  Sixty  Yards ; 
but,  in  a  healthy  Perfon,  the  Mufcles  of  the  Ab- 
domen alone  fu»4ice  to  an  eafy  Expiration,  in  which 
the  Lungs  are  not  fo  much  emptied  of  Air  as  they 
are  by  a  violent  Efflation. 

The  Effedls  of  Expiration  are,  a  Compreflure 
of  the  fanguiferous  VefTels  in  the  Lungs,  a  Re- 
duflion  of  the  Bronchia  or  Branches  of  the  Wind 
Artery  into  more  acute  Angles,  a  PrefTure  of  the 
reticular  fmall  Veff.ls  by  the  Weight  and  Ccntacl 
of  the  adjacent  larger  Veffels  •,  by  which  means 
Part  of  the  Blood,  hefitating  in  the  capillary  Ar- 
teries, is  urged  forwards  through  the  Veins  to  the 
left  Side  of  the  Heart ;  whilft:,  at  the  iame  Time, 
that  Part  of  the  Blood  is  refilled  which  flows  in  by 
the  Artery  from  the  right  Ventricle,  For  we  fee, 
by  Experiment,  that  if  the  Lungs  are  not  inflated, 
they  are  never  well  filled  by  Inje6tions,  which  al- 
ways fucceed  beft,  by  caufing  the  Lungs  to  imi- 
tate vital  Refpiration*. 

In  this  Manner  a  frelh  Neceffity  follows  for  re- 
peating Refpiration  -,  becaufe  the  coUapfed  VefTels 
of  the  Lungs  refift  the  Blood  repeatedly  expdied 
from  the  right  Ventricle  of  the  Heart ;  and  this 
makes  another  Caufe  of  Death  in  thofe  Animals 
which  expire  in  Veilels  exhauiled  of  Air.  For  in 
fuch,  the  Lungs,  having  the  Air  drawn  out  from 
them,  appear  denfe,  folid,  and  heavier  than  Water; 
whence  they  are  rendered  impervious  totheB'ood. 
Of  the  fame  Kind  is  the  Death  of  thofe  who  are 


*  Does  not,  therefore,  the  Blood  feem  to  flow  quicker  thro'  the 
Lungs,  than  thro'  other  Pans  of  the  Body  ?  And  is  not  this  made 
probable,  irom  tlie  Quantity  of  Blood,  and  the  Shortnefs  of  its  Conrfe, 
in  going-  from  the  right  to  the  left  Ventiitlc. 

de- 
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deftroyed  by  Lightning.  Thus,  therefore,  by  the 
Power  of  a  mofi:  wife  Fabricature,  the  Organs  of 
Expiration  are  relaxed,  as  foon  as  that  Uneafinefs 
is  perceived  which  arifes  from  the  Hindrance  of 
the  Blood's  Courfe  thro'  the  Lungs  j  and,  there- 
upon, the  Powers  of  Infpiration  are  excited  to 
Action,  whereby  the  Courfe  ot  the  Blood  through 
the  Lungs  is  rendered  tree  and  quicker*. 

It  is  by  fome  queftioned,  Whether  there  are  not 
other  Caufes  of  alternate  Reipiration  .''  Whether 
we  may  hope  for  any  Difcovery  in  this  Matter,  by 
compreffing  the  Vena  Azygos,  the  phrenic  Nerve, 
or  intercepting  the  Blood  lent  to  the  Brain  ?  But 
thofe  are  repugnant  to  comparative  Anatomy  -,  by 
which  we  always  find  the  fame  Alternation  in  the 
Breathing  of  an  Animal,  independent  of  any  fuch 
Nerve  or  Vein.  Whether  Refpiration  is  from  the 
alternate  Contraftion  of  the  antagonift  Mufcles, 
among  v/hich  thofe  of  Expiration  relax  the  others 
of  Infpiration,  and  the  contrary  ?  But,  in  this 
Manner,  all  the  Mufcles  of  the  human  Body  are 
perpetually  in  an  aJternative  Motion. 

From  what  has  been  hitherto  faid  it  appears,  that 
Refpiration  is  unavoidably  and  abfolutely  necelTary 
to  Life  in  a  healthy  adult  Perfon  :  Becaufe,  whe- 
ther the  Lungs  remain  long  in  a  State  either  ot 
Expiration  or  Infpiration,  we  fee  that  Death  will 
be  the  Confequence.  Therefore  no  Animal,  that 
has  Lungs  like  ourfelves,  after  it  has  once  breathed, 
can  fubfift  longer  than  a  few  Minutes  without  the 
Ufe  and  Benefit  of  a  free  Air;  but  it  will  either 
periHi,  or,  at  leaft,  fall  into  fuch  a  State  as  differs 


*  A  denfe  Air  will  pieferve  Lite  much  longer  than  that  which  is 
-arefied  ;  hecaufe  the  former  more  e;ilily  and  liiontancoully  enters  and 
diftends  the  Lungs  j  whillt  the  latter,  being  unable  to  overcome  the 
Relirtancc  of  the"  Air  Vcfii:l<;  and  confined  Breath,  is  excluded  :  Yet 
a  healthv  Perfon  can,  without  much  Ditluulty,  fupport  any  Air  that 
has  but  iialf  the  common  Denfiry  of  the  Atmoiphere. 

from 
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from  Death  only  in  its  being  recoverable  again  by 
certain  Powers  or  Aftions. 

But  the  Ule  of  Refpiration  is  difFt-rent  from  this 
NecefTity,  which  Nature  might  have  avoided, 
either  by  ufing  no  Lungs  at  all,  or  eKe  by  dif- 
pofing  them  in  a  Manner  refembling  thofe  of  a 
Fcetus.  This  Ufe,  therefore,  of  Refpiration,  muft 
be  very  confiderable ;  fince  all  Animals  are  either 
made  with  Lungs,  or  Gills,  as  in  Fifhes  ;  or  elfe 
with  a  Wind-pipe  difperfed  through  all  Parts  of  the 
Body,  as  in  Infe(5ls. 

In  order  to  difcover  this  immediate  Ufefulnefs 
of  Refpiration  in  Man,  let  us  compare  the  Blood 
of  an  adult  Perfon  to  that  of  a  Fcetus,  and  alfo 
with  the  fame  vital  Fluid  in  Fiflies.  It  appears, 
then,  in  a  Fcetus,  that  the  Blood  is  deftitute  of  its 
florid  Rednefs,  and  folid  Denfny  -,  and  in  Fiflies  we 
obferve,  that  there  is  neither  Heat  nor  Denfity, 
and  but  little  CrafTamentum  contained  in  it  -,  and 
therefore  all  thefe  Properties,  we  arc,  by  the  Nature 
of  Things,  perfuaded,  the  Blood  acquires  in  the 
Lungs. 

It  follows,  therefore,  that  our  Blood  acquires 
its  Heat,  principally,  in  the  Lungs  •,  for  that  all 
Animals,  which  have  Lungs,  and  two  Ventricles 
in  the  Heart,  have  the  Fleat  of  their  Blood  com- 
monly twice  as  great  as  that  of  ihe  Atmofphere*. 
But  does  not  this  arife  from  the  alternate  Exten- 
fion  and  Contraftion,  Relaxation  and  Compreffion, 
of  the  pulmonary  VeiTels,  by  which  the  folid  Parts 


*  Thus,  in  the  fame  northern  Seas,  we  obferve,  that  thofe  FiTnes, 
which  have  no  Lungs  for  Breathing,  are  as  cold  as  the  Element, 
although  their  Flight  and  Mction  through  the  Waters  be  ever  fo 
ftrong  and  rapid  ;  but,  at  the  fame  Time,  thofe  of  the  Whale  Kind, 
which  breathe  with  Lungs,  have  their  Blood  warm,  like  that  of  a 
Man,  although  they  remain  almoft  ever  fleepy  and  rtuggifli.  Neither 
the  Heart,  therefore,  nor  all  the  reft  of  the  Body,  are  able  to  gene- 
rate the  Heat  of  the  Blood  witliout  the  Afliftance  of  the  Lungs. 

Vol.  U.  O  o  of 
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of  the  Blood  are  perpetually  rubbed  together,  and 
clofely  comprefied  in  the  Attrition  that  is  made 
during  Expiration,  as  it  is  more  rapidly  moved 
and  ground  together  during  Infpiration. 

Nor  is  it  any  Objedion  to  this,  that  Water  can- 
not be  made  to  grow  hot  by  any  Friction  :  Nor, 
in  Reality,  is  that  AfTertion  true.  For  Water,  by 
violent  Winds  and  Motion,  as  well  as  Milk,  ac- 
quires fome  Degree  of  Warmth  •,  and  the  Blood, 
v/hich  is  fo  much  more  elaftic  and  inflammable  than 
Water,  mufb,  of  Courfe,  acquire  a  much  greater 
Heat.  Nor  does  the  Heat  of  the  Blood  proceed 
from  an  EfFervefce.ice ;  For  only  the  mufcular 
Motion  being  increafed,  or  even  merely  by  an  in- 
creafed  Ufe  of  the  Organs  of  Refpiration,  the 
Heat  of  the  Blood  is  augmented  •,  as  it  is  dimi- 
nifhed  in  Proportion  as  thofe  Aftions  are  dimi- 
nifhed,  and  foon  ceafes  when  they  are  wholly  fup- 
preffed. 

The  Denfity  of  the  Blood  is,  indeed,  again  pro- 
moted in  the  Lungs,  partly  by  the  .copious  Dif- 
charge  of  the  aqueous  Vapour,  which  is  there  fe- 
parated,  and  expelled  from  the  pulmonary  VelTels, 
by  which  the  reft  of  the  Mafs  will  become  fpeci- 
fically  heavier;  but  the  fame  Effect  feems  to  fol- 
low, more  efpecially,  from  the  Atdition  and  Pref- 
fure  which  the  Blood  here  fuflers  in  being  alter- 
nately retarded,  accelerated,  and  figured,  in  it'> 
Courfe  through  the  modulating  Tubes  of  the  Icaft 
Veliels,  v/hich  give  a  Sphericity  and  Dcnlity  to  the 
Particles.  And,  in  this  Refpeft,  the  pulmonary 
Vein,  being  fmaller  than  its  correfponding  Artery, 
is  of  no  fmall  Ufe  towards  increafmg  the  Attrac- 
tion of  Cohefion  between  the  Parts  of  the  Glo- 
bules, fo  as  to  comprcfs  and  bring  them  clofi'r  to 
each  other. 

But  it  is  well  known,  by  the  Experiment  of  Sir 
Isaac  Newton,  that   Rediicfi'  is  increafed  by  a 
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greater  Denfity  of  Particles :  From  hence  it  is, 
that  the  Rednefs,  Heat,  and  Denfity  of  the  Blood, 
are  always  proportionably  increafed  together  by 
in u feu lar  Motion,  or  Exercife,  with  which  the  Mo- 
tion of  the  I.ungs,  in  Refpiration,  neceffarily  cor- 
refponds  and  increafes*. 

It  is  therefore  queried  by  fome,  Whether  the 
Air  itfelf  is  not  received  by  the  Blood  in  the  Lungs, 
fo  as  to  excite  neceffary  Vibrations  therein  ?  Whe- 
ther this  does  not  appear  from  the  RefiiLance  of 
Bodies  to  the  heavy  external  Air,  and  from  the  Air 
found  in  the  Blood  Vefiels,  in  the  cellular  Sub- 
-ftance,  and  certain  Cavities  cf  the  human  Body  ? 
Alfo,  from  the  Cracking  obferved  by  an  Extenfion 
of  the  Joints  ?  To  wliich  add,  the  Air  manifcftly 
extravafited  from  the  Wind-pipe  into  the  Hearts 
of  certain  Animals,  as  the  Locuft  •,  together  with 
the  Neceffity  of  a  vital  Olcillation  in  the  Blood 
itfelf?  And,  laflly,  the  increafed  Rednefs  of  the 
pulmonary  Blood  ? 

Contrary  to  all  this,  it  is  evident,  that  the  Blood 
here  receives  no  Air  into  itfelf;  partly  from  the 
Minutenefs  of  the  inhaling  Veffels,  with  the  Mu- 
cus that  perpetually  lines  the  Sides  of  the  Veficles 
in  the  Lungs  -,  to  which  add,  the  Nature  of  the 
elaftic  Air  itfelf,  which  is  very  unapt  to  pafs  thro' 
capillary  VelTels,  with  a  Repulfion  of  it  by  Water, 
which  hinders  it  from  pafling  thro'  Paper,  Linen, 
Cloth,  or  Skins,  which  are  wetted  by  Water. 

Again ;  the  Air,  being  driven  into  the  Wind- 
pipe, never  paffes  to  the  Heart  •,  or,  whenever  it 
does,  it  is  forced  thither  by  fome  great  or  unna- 


*  But  that  there  is  fome  fmall  I)ifFerence  between  the  Blood  of  the 
Lungs  and  that  of  other  Parts,  is  ai'gued  from  many  Experiments ; 
and,  partiailarly,  extreme  Cold  there  condenfes  the  Blood,  in  fome 
Degree.  Add  to  this,  its  Difference  from  the  thin,  aaueous,  and 
light  Blood  of  Filhes. 

Pp  2  tural 
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tural  Violence  :  But  the  permanent  Air  in  the  Vcf- 
fels  and  Humours  of  the  human  Body,  from  a 
State  of  Inclafcicity,  may  become  elallic  by  Pu- 
trefaftion,  Froft,  or  an  external  Vacuum  :  But 
fuch  permanent  unelaftic  Air  is  incorporated  with 
all  Liquors,  and  taken  into  our  Bodies  with  the 
Aliments  and  abforbed  Vapours  mixing  (lowly, 
and  with  fome  Difficulty.  But  there  never  were 
any  elaftic  Bubbles  of  Air  obferved  in  the  Blood 
of  a  living  Animal ;  and  fuch  Air,  being  inflated 
into  the  Blood  Veflels  of  any  living  Animal,  kills 
it  fpeedily.  Nor  is  there  any  Certainty  of  the 
Blood  in  the  pulmonary  Veins  being  ot  a  brighter 
red  Colour. 

Whether  the  Blood  is  cooled  in  the  Lungs ; 
and  whether  this  feems  to  be  true  from  the  Death 
of  Animals  in  Air  which  is  heated  to  fuch  a  De- 
gree as  equals  the  Heat  of  the  hotteil  Breezes  in 
the  moft  fultry  Dog  Days  .''  And  whether  the  pul- 
monary Veins  are  not,  therefore,  lefs  than  the  Ar- 
teries ?  That  the  Blood  is  cooled  in  the  Lungs,  is 
thus  far  true ;  in  that  it  there  communicates  fifteen 
Degrees  of  its  Warmth  to  the  contiguous  Air, 

But  that  this  was  not  the  principal  Defign  of 
Nature  here,  upon  the  Blood,  is  evident  •,  fmce  no 
one  will  fay,  that  the  venal  Blood  is  hotter  than 
the  arterial ;  although  fome  pronounce  the  former 
to  be  fomewhat  cooler.  Since,  therefore,  the  ve- 
nal Blood  enters  the  Lungs  j  if  it  be  there  cold,  it 
will  follow,  that  the  Arteries  mult  receive  it  ftill 
colder. 

But,  then,  here  the  Degrees  of  Heat,  which  the 
Blood  communicated  to  the  Air,  are  again  reco- 
vered by  it  •,  and,  indeed,  a  Man  may  live  in-an 
Air  much  hotter  than  the  Blood  itfclf.  We  fee, 
^hat  the  greater  Capacity  of  the  right  Ventricle 
and  pulmonary  Artery  was  neceflary  to  referve  anc} 

retard 
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retard  the  Blood,  as  the  pulmonary  Vein,  being 
narrower,  accelerates  it. 

Whether  the  Ufe  of  the  Lungs  is,  to  abforb  a 
Nitre,  from  the  Air,  to  the  Blood  ?  or  Whether 
the  florid  Colour,  obfervable  on  the  Surface  of  a 
Cake  of  Blood,  be  owing  to  the  fame  Caufe,  while 
the  inferior  Part  looks  of  a  dark  and  blackilh  Co- 
lour ?  remain  Queftions,  with  fome. 

That  there  is  a  kind  of  volatile  Acid  in  the  Air, 
is  certain ;  fince  that,  meeting  with  a  fuitable 
Earth,  forms  Nitre.  For  a  nitrous  Earth,  being 
isxhaufted  of  its  Salt,  and  expofed  again  to  the  Air, 
becomes  impregnated  with  more  Nitre :  But  the 
fame  univcrfal  Acid,  we  know,  by  certain  Expe- 
riments, meeting  with  a  different  Sort  of  Earth, 
forms  a  vitriolic  Salt,  or  elfe  Sea  Salt.  For  the 
Caput  Mortuum  of  Sea  Salt,  which  remains  after 
the  Diftillation  of  the  Spirit,  recovers  fo  much 
Strength  from  the  Air,  as  enables  it  to  yield  more 
Spirit  by  Diftillation  ;  even  in  Snow  there  is  a  cu- 
bical Salt,  but  Marcafites  fweat  out  a  true  Vi- 
triol, and  Colcothar  recovers  again  the  acid  Spirit 
which  was  drawn  from  it :  Alfo,  fixed  Alkali,  ex- 
pofed to  the  Air,  turns  into  a  vitriolic  Tartar. 

This,  therefore,  cannot  be  the  Ufe  of  Refpl- 
ration ;  becaufe  thofe  Salts  abound  in  too  fmall  a 
Quantity  of  Air  for  fuch  Ufes :  And  that  Air  is 
fitteft  for  Breathing  which  is  (perhaps)  on  the  Tops 
pf  the  higheft  Mountains,  where  thofe  Salts  are  to 
be  found  in  the  leaft  Quantities  ;  nor  is  there  any 
nitrous  Salt,  as  yet,  known  to  be  found  in  our 
Blood. 

As  for  the  fuperior  Part  of  the  Surface  of  the 
.Cake  of  Blood  appearing  of  a  bright  florid  Co- 
lour ;  that  arifes  from  a  Relaxation  or  loofer  Dif- 
pofition  of  the  fpherical  Globules  there,  while  the 
inferior  Part  appears  black  j  becaufe  the  Globules 

are 
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are  there  more  comprelTed  and  condenfed  by  the 
other  incumbent  Parts. 

If  it  be  afked,  Why  Tortoifes,  Frogs,  Lizards, 
Snails,  Earwigs,  and  other  Infecls,  hve  Jong  with- 
out Air  ?  We  anfwer,  That  in  them  the  Lungs  are 
given  not  fo  much  for  the  Preparation  of  the  Blood, 
which  they  receive  but  in  a  very  fmall  Qiiantity,  as 
for  the  Ufe  of  Swimming  :  And  from  hence  it  is 
that  their  Lungs  are  imiriediatcly  joined  with  the 
Vena  Cava  and  great  Artery.  But  Infe6ls,  we 
know,  draw  the  Air  in,  and  exhale  it  again  thro* 
their  Skin.  If  it  be  afl<.ed,  Why  all  Animals  perifh 
in  Air  that  is  confined,  or  not  renewed,  altho'  the 
Animal  be  fmall  -,  fuch  as  little  Birds?  We  anfwer, 
Becaufe  the  Air  which  has  once  entered  the  Lungs, 
and  been  made  foul  by  aqueous  Vapours,  is  ren- 
dered lefs  elaftic,  and  unfit  for  Refpiration,  by  al- 
kaline Vapours.  Hence  it  is,  that  an  Animal  fur- 
vives  longer  in  Air  that  is  more  comprefied  than 
that  of  the  Atmofphere  :  For,  in  that  Cafe,  there 
is  a  greaterProportionof  the  elaftic  Element,  which 
takes  up  a  longer  Time  to  be  corrupted.  But,  even 
in  other  Cafes,  confined  Air  is  rendered  deftruclive 
only  by  Stagnation,  and  filling  it  with  A^apours  : 
And  the  Reafon  why  Animals  fwell  in  an  exhaulled 
VefTel,  is,  from  the  Extrication  and  Expanfion  of 
the  unelaftic  Air  lodged  in  the  Blood  and  other 
Juices. 

There  is  a  certain  Confent  or  Proportion  between 
the  Pulfc  and  Refpiration  ;  that,  according  to  the 

common  Courfe  of  Nature,  there  are  three  or  four 
Fulfes  counted  to  one  Refpiration  :  But  if  more 

rBlocy.1  is  fent  to  the  Heart,  in  a  given  Time  -,  the 
Numbers,  both  of  the  Pulfe  and  Refpiration,  are 
increafed.     This   is  the  Caufe  of  panting  or  fliort 

"breathing  in  a  Perfon  that  exercifcs  bis  Body  with 
any  confiderable  Motion,  whereby  the  venal  Blood 
is  returned  failer  to  the  Heart.     But  if  the  Blood 

meets 
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meets  with  a  greater  Refiftance  in  the  Lungs,  fo 
that  it  cannot  pals  freely  from  the  right  to  the  left 
Ventricle  of  the  Heart  •,  then  the  Refpiration  is  in- 
creafed,  both  in  Number  and  Magnitude,  to  for- 
ward its  Courfe  ;  and  this  is  the  Caufe  of  Sighing 
and  Yawning.  If  it  be  aflced,  Why  an  Animal, 
that  is  dying,  may  be  recovered  again  to  Life,  by 
inflating  Air  into  the  Lungs  ?  We  a'nfwer,  Than 
the  proximate  Caufe  of  Death  is,  too  great  a  Re- 
fiftance oppofed  to  the  Courfe  of  the  Blood  through 
the  Lungs,  whereby  it  cannot  pafs  to  the  Aorta  : 
But,  by  inflating  the  Lungs,  that  Refiftance  is  re- 
moved, and  the  Way  opened  for  the  Blood  to  pafs. 

The  Mucus,  Vv^hich  lines  the  fenfible  Membranes 
of  the  Air  Veffels  in  the  Lungs,  may  become  trou- 
blefome,  both  by  its  Quantity  and  Acrimony  :  It 
has  been  even  known  to  caufe  Suffocation  in  a 
Dropfy  of  the  Lungs.  Therefore  its  Qtiantity, 
Adhefion,  or  Acrimony,  excites  a  Cough;  nam.eiy, 
an  Irritation  of  the  refpirative  Syftem,  by  alternate 
large  Infpirations,  fucceeded  by  large  and  quick 
Expirations,  together  with  fudden  Shocks  of  the 
abdominal  Mufcles -,  by  which  the  Mucus,  and 
fometimes  calculous  Matters,  are  expelled  from 
the  Luno;s. 

Laughing  differs  from  Coughing  in  its  Caufe, 
which  refides  commonly  in  the  Mind,  or,  at  leaft, 
confifts  in  a  certain  Titiilation  of  fome  of  the  cu- 
taneous Nerves ;  and,  moreover,  becaufe  it  is  made 
up  of  imperfe6l  quick  Expirations  thro'  the  con- 
trafted  Glottis,  after  one  large  or  deep  Infpiration  : 
Nor  is  the  Air  perfeftly  evacuated  from  the  Lungs 
in  Laughter,  which,  in  a  moderate  Degree,  con- 
duces to  Health  ;  becaufe,  to  one  full  Infpiration, 
are  joined  many  ftiakjng  Expirations,  agitating  the 
Blood,  But  much  of  it  is  in  Dano-er  of  ftasnatins 
the  Blood,  becaufe  the  Expiration  is  not  full,  or 
entire  j  whereby   the  Blood  is   admitted  into  the 

pul- 
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pulmonary  Artery  without  being  fuffered  to  pafs^ 
through  it.  Weeping  has  fhort  Refpirations  hke 
thofe  of  Laughter,  but  finiflies  with  a  deep  Expi- 
ration that  is  immediately  joined  by  a  large  Infpi- 
ration  ;  whence  it  has  nearly  the  fame  good  and 
bad  Effects ;  and,  when  moderate,  it  conduces  to 
relieve  the  Anguifli  arifing  from  Grief.  Sneezing 
confifls  of  one  large  or  deep  Infpiration,  which  is 
followed  immediately  with  a  powerful  and  fudden 
Expiration. 

The  additional  or  fecondary  Ufes  of  Refpiration 
are  many*.  It  is  by  this  Force  that  the  Abdomen, 
with  all  its  Vifcera,  are  continually  compreffed ;  by 
Virtue  of  this,  the  Stomach,  Inteftines,  Gall- 
Bladder,  Receptacle  of  the  Chyle,  Urine- Bladder, 
Inteftinum  Reftum,  and  the  Womb  itfelf,  dif- 
charge  their  Contents ;  by  this  Aftion  the  Ali- 
ments are  principally  ground  or  diffolved,  and  the 
Blood  is  urged  through  the  fluggifh  VelTels  of  the 
Liver,  Spleen,  and  Mefentery  :  It  moreover  ferves 
to  convey  Odours  thro*  the  Air  to  the  Organs  of 
Smelling.  By  this  the  Air  is  mixed  with  the  Ali- 
ments, which  it  conduces  very  much  to  break  and 
diffolve,  towards  a  perfecfl  Digeftion.  And  even 
Sucking,  fo  necelfary  and  natural  to  a  new-born 
Infant,  is  made  by  the  Ufe  of  Refpiration ;  form- 
ing an  ample  Space  in  the  Mouth,  in  which  the 
Air  is  rarefied ;  fo  that,  by  the  greater  Preflure  of 
the  external  Air,  the  Milk  is  driven  into  that  Part 
where  it  is  lead  refilled. 

Laftly,  The  Voice   itfelf  is   owing  to  the  Air 
which  we  breathe.    Haller.  Prim.  Lin.  Phvfiol. 


*  It  exhales,  as  an  Emuin5lory,  the  rcihiiulant  and  even  noxioQS 

Particles  from  the  Blood,  which,  in  confined  Air,  lutl'ocates. 


END  of  the  Second  Volume. 
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